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P(=0) (OH) 2 



COCH 3 



5-35 



5-36 



5-37 



5-38 



5-40 



5-41 



5-42 



5-43 



5-44 



5-45 



^-OPOaHa 



OP0 3 H 2 



A 



OP0 3 H 2 



5-39 11 



H3C CH3 




CI 



ci 



CI 



COCH 2 COOH 

COCH3 
COCH 2 COOH 

COCH3 
C0CH 2 C00H 
P(=0) (OH) 2 

P(=0) (OH) 2 

P(=0)(0H) 2 
P(=0) (OH) 2 



P(=0)(OH); 



P(=0) (OH) 2 



[0114] 
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^2 0 0 1 -0 4 6 8 9 0 



[*1 3] 



11 

CT^L-O-R 
z Mb 



: X /~° /J 




-CN 



11 



6-1 

6-2 

6-3 
6-4 
6-5 

6-6 
6-7 



R 



HQ 2 C V 



V C0 2 H 



P(=0) (OH) 2 

C0CH 3 

COCH 2 CO0H 
P(=0) (OH) 2 
COCH3 

C0CH 2 C00H 
P(=0) (OH) 2 



6-8 ' r >r/V' C0CH 3 

HzOgPO-^V 



6-9 

6-10 
6-11 



C0CH 2 C00H 



w^V C0CH3 

VX -OP0 3 H 2 



C0CHX00H 



6-12 ^> P(=0)(0H) 2 



6-13 



> £~£>-' P(=0) (OH) 2 



6-14 P <=°>< 0H >: 



[0 115] 

4-3, 4-4, 4-5, 4-9, 4-15, 4-16, 4-17, 4-18, 4-19, 4-24, 4-32, 4-33, 4-34 
, 4-38, 4-44, 4-45, 5-2, 5-3, 5-5, 5-8, 5-9, 5-15, 5-16, 5-17, 5-18, 5-1 
9, 5-20, 5-21, 5-22, 5-23, 5-24, 5-34, 5-36, 5-41, 6-2, 6-4, 6-7, 6-8 X 

[0 116] 

Kn 4* >=4- [(lR,2R)-2- [ [ h ~r y 7,-2- [(lE,3E)-4-(4-£/7 J -2-V to* U 

y x -1 ,3-y* # SJxn/i/] -1 ,3- V* =¥-9* > -5->f ^ **] -1- (2 ,4- ^ 7 ;i/ 
n 7 [(lH-i ,2 ,4- h 'J 7 y-)b-i--{ ^ f ;H y'ntf**/]-^***; 

y~7-)\/ = -fcX7T- h (M^##4-16) , 
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Kny>=4-[(lR,2R)-2-[[h^>^-2-[(lE,3E)-4-(4-2/r y-2-"7^/* 

D7i-;i/)-i,3-y^ j;x-;i/]-i,3-^^-^r-9->-5->f M ^*]-i-(2A-i?y)i 

tn7i-;i/)-l-[(lH-l,2,4-h'J T)/-JU-l->(A/)*m] ZfUtf*ri/]-2,2-P 
;i/-4-t^rV^f ;V = *^77 - h (09^#-£4-19) , 

2; t K n > = 2- [ [ (1R , 2R) -2- [ [ h 9 > * -2- [ (IE , 3E) -4- (4- l/f J -2- 7 ;b ;** 
n 7 x — Jl ) -1 , 3- -7 9 V X - J\s] -1 , 3- * * -9" > -5->f M * *] -1- (2 , 4- V V )V 
tD7x-;i/)-l-[(lH-l,2,4-b'J7y-^-W>'l/)^fM ^DJK^rS/] #;i/3ft 
— ;b] ^>^=*^7T- h (M^##5-15) , 

>7 t K n y > = 4- >> T 7 -2- [ [ ( 1R , 2R) -2- [ [ h =? y X -2- [ ( IE , 3E) -4- (4- V7 J 
-2-7;i/tD7i-iV)-l,3-7^ i?X-;i/]-l,3-^^t>-5-> f ^] -l-(2 , 

n 7 x->ii/)-i- [(1H-1 ,2,4- h y r y-^-w ^ f :7n7K3f 
] ^;i/jK-;i/]^>i;;i/ = *7x7 7- h (#^##5-16) , 

S?fc KD>f>'=2-[[(lR,2R)-2-[[h^>^-2-[(lE,3E)-4-(4-i/r7-2-^;i/^- 
D7x-;i/)-l,3-7^ i/X-;b]-l,3-^^^ri?->-5— f ;i/]^^-]-i-(2, 4-^-7;i/ 

5rn^x~;i/)-i-[(iH-i,2,4-h y 7!/-^-H^)^fM ^n^^ri/] #;i>7tf 
— M-A-yji'TtU'iy i?)i = fcxy r- b (M^##5-20) , 

^" t K n 4* > = 2- [ [ (1R ,2R) -2- [ [ h y X -2- [ (IE ,3E) -4- (4- */ T 7 -2- 7jbt 

D7x-^)-i,3-7^ ^x-;H-i,3-^^-^-9->-5— r;H ?-*]-\-{2A-*Jy )\s 
*n7x-;i/)-i-[(iH-i,2,4-h 'J7^/-;p-H^)^f;H ^"naK^rS/] #;i/3tf 

^l/]-5-7Jl/tDK>i/JI/ = ^777-h (0fa*##5-21) , 

Fn^7=2-[ [(lR,2R)-2- [[h5> 7>-2- [(lE,3E)-4-(4-*/T 7 -2-y Jl* 

n7ii;i/)-l,3-7^ $;x-;i/]-i f 3-^^-^r-9->-5— f j\A**\-l-<2A-V? to 
tn7x-^)-i-[(iH-i,2,4-h'j77-^-w;i/)^f;i/] ^nsK* */] 

-M-6-7;i/tn^7i;;i/ = tN777-h ($[^##5-22) , 

S?tlKn^7=2- [ [(lR,2R)-2- [ [ h 9 > X-2- [(lE,3E)-4-(4->> T 7 -2-7jW 
D7x-^)-l,3-7^ ;i/]-l,3-^^-^rif>'-5->r;i/]^^-]-l-(2,4-^7;i/ 

tn7x^)-i-[(iH-i,2,4-h'J77-^-W;i/)^f;i/] 70^^^] 

-M-6-^fM>^ = ^X77-h (M^##5-23) , 

*JM Kn^>= [8-[[(lR,2R)-2-[[h^>X-2-[(lE,3E)-4-(4-i/T J -2-y )\s 
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tn7i-;i/)-i,3-^^i v^—M-itZ-yxzcVy-s-^M ^>r]-i-(2, 4-^-7 
Mn7i-;i/) -1- [(iH-1,2,4- h 'J7y-^-H;v)^fM T/ntff^ >>] 

V\tVV2*=2- [ [ (1 R, 2R) - 2- [ [h^>^-2 - [ (IE, 3 
E) -4- (4-i/r;-2-7M07i-^) -1, 3-^#£?X-;b] - 
1, 3 -^^^r-^>- 5 -^f;i/] -1- (2, 4-^7Jl/tD7i-;i/) 

-l- C (ih-1, 2, 4-h'jrv-;i/-i-^;i/) t/o^s/] 

- 6 h^e/^<>^;i/ = ^^ 77- h (M^##5-24) , 
SJfc: Kn^>= [8 - [ [ ( 1 R, 2 R) - 2 - [ [ h^>X - 2 - [ (IE 
, 3E) -4- (4-i/7;-2-7MD7i-;i/) -1, 3-7^^13 
] -1, 3 -y**cVry- 5 ^tf] -1- (2, 4-^'7Mn7xl 

-1- C (1H-1, 2, 4 - h ury-;i/- 1 ->f;b) t°dzK^ 
s/] #;v>tf— -i-t7f;H^f;v=*^77-h (M^##5-4i) , 
^yy«7A= 6 -7 an- 2 - [ [ (ir, 2 r) - 2- [ [h^>x-2- 
[ (IE, 3E) -4- (4-i/7;-2-7Mn7i-;i/) -1, 3-:/* 
*?xn;t/] -l, 3 -^^-^-9->- 5 ->f -l - (2, 4-^7;v^" 

D7ii;i/) - l- [ (ih-i, 2, 4-h'J7 s /-^-i-^;i/) 
^nsK^pS/] #;i/3jfn;i/] /<>^=^77-b (M^##5-45) , xttrn 

[0 117] 

[0 118] 
[A&] 

-(»8t«c 6 -c 10 7'; ->«/)ch 2 -3£, X(i-(iif ic 3 -c 7 ^^ nr;^;i/)CH 2 - 

»£*tU R^C r C 6 T;b^y Xfct-P(0)(OH) 2 g&3^ft^&(Ia)£Sg 
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[0119] 



[ft 3 0 ] 




»A- 1 II 



O 

PG — O— C— L — O— H 

(2) 



IA-2II 



—O-H 



O 



IA-3II 



O 

H-O-C-L 1 — O-R 0 



PG 1 — O-C-L 1 — O-R 0 



X-O-H 

(5) 



(3) 



O 

X-O-C-L 1 — O-R 0 



(la) 
[0 12 0] 

U L^-0-(C 2 -C 3 r;i/^r l/> a & 1 73rM 3 M l/T V*Tfc J: V^. )T* 

) &^b> R°iitfj«B©R^iBisa (fit, Rtf7kmm?-v& 

[0121] 

V%P>tlSX^-r-;H$ L (Mittf, T. W. GreenePj, Protective Gro 
ups in Organic Synthesis, 2nd Edition, John Wiley & Sons, Inc.(1991^)# 

fig) > ^(D^^^umm^mmtLxit. it&m( 2)<dt 

tsg a- 3xgic;i3v^«R 0 £m&e> z: t«s<i»*&tf e> r ntfx-gz&m 

>fyyf;i/, t-^;i/, >fv^>f^, i-if;i/yn tr;K 

i,i-^^f;^nif;K 2,2-^^^;i/^n tr;i/, /\^$/;k >fy^J/^ 1,1- 
fr* 3,3-^^^;i/^;i/, 2,2-^*^;i/^;k tf*? 1 
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x^;i/, ^ddiW, fnn^fji/, ^nn^>f;K 2-( h u u ;W 

x^;v, *^;i/^;*-x^;k 2-(^7i-^7>f 2-(p-xhn;* 
;b7i x;i,) x^;k 2-(p- h jimy x;viis—JV) x^;i/© <fc e> 2 tiT J; 
M f c 10 7;^;i/i;7'J^ 3-^>-i— f ?&tt#l£ 
tiTfe i;v^3-c 10 y;i,;rx;i/S ; n^n h°;k */*n>^;w S/?n^>f- 

, Wuj-fr. e/^ nT"^;i/S(D j:e)^«il$tiT : foJ;v^c 3 -c 10 i/^nT;b^ 

x;i/^^;i/, i/^af^;Mf;k (5/ * n :7°n t:°;i/)x^;i/, (>>^a^;i/)x 
n^>^;i/)x^-;K (i/^ D^\^i/;b)x^;i/, n^\7^;i/)x 
(>>^nt^ x^-;i/g<z> J: e> lit <fc ^c 4 -c 10 >>^ a y ;t/3f 
;i/7;i/W;7i-^ -^^i/^^&S^nTt; j;vnc 6 -c 10 

^f;i/-i-7i-;i/xf;i/, K>>Ct:KU;b, h'Jf;w ^;i/>riyx;i/, 
i/x;i/^^-;i/, 9-7>bU;i/^f;K h'J^f yn^^O^;^ x 

J:v^c 7 -c lg r^;^^;^« ; (i,3-s/'^t>-2— r;i/)^^;i/, t° u 2-( 
2'-fcru ^vi/jx^^s^iej^^^aT'Sm^tifec^T;^^;!/* ; s<yi? 

•5 & (Cy-Cj : r ^ ji * * */ * * Jim ; y * ± v )vm<z> <fc e> & r u - ;v 

*;i/sifx^^^;i/S ; r-fe h=¥S/^^;w i-(T-fe h 3f*»x^;K tf^n>f 
x x;i/ >> u ;k s; ( t ^ u ;i/*<z) j: e> ^c 1 -c 6 r;i' 7i- 

[0122] 
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'J^nnifjw ^nnifji/, 2-(b'j^f^i/'j;i/)if;i/, ru;w $/*n 

-fu^^y^jv. -hn^^, ^h^->^>^;i/, ^> 

y ;k t -y^- ;i/ v t^jii/ y ;k hu^y^nt , ;i/ y y ;k -f v zf u tf ;i/ ^ * 
^;i/i/U;i/, 7i-jb^f;^>'j;i/, t-7^;i^:7xx;v>>y ;i/X&^(t- 

h3^>*^;K 2-( h y *^;w>y h3f£/*^;i/, hU 

bU^;K -hw<yV)i. * h*y<yy')i. siyy')i**y*?-)i, n°/\*n 

n fcf ;i/ £/ y ;k >fy^n t° ;v v ^^-jvyv^Xitt- y"^- ^py^—ii y y 
T-fey, jgjc^jgtcii, 2-(i> y ^fji/>>'Jii/)ib^i/^f;K 4-* 

[0123] 

t-Tt: Kn^i/^;i/^>M^(i)o^;i/3K^e/;i/a&^bT-e 

©«^^b^(2)ic^^ (iA-ni) , mzit^m{2)izR 0 m^mxL 
rfb^(3){c^# (iA-2ii) , mzit&%d(3)it%mmLT*)jitfym 
it&%)(4)izmg dA-3ii) , mmzjjji#ymik&m(4)$:T)in~-)i 

0 ft, t: Kn^i/^;i/^>M^(i)oo^;v^^i/;i/a5:^-r^r^^<r 

[0124] 
[0 12 5] 

HA — lxgli, t: Kndr5/^;i/^>^b^-#i(i)(Z)7?;V/K^i/;i/S5:^S{c 
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[0126] 
[0 12 7] 

(M*J£> T. W. Greene P>, Protective Groups in Organic Syn 
thesis, 2nd Edition, John Wiley & Sons, Inc. (1991^)#^) . ftliU J^T 
<D%m l M1sm 2 \z J; »J ff o £ £ £ . 
(#8s 1 ) 

[0 12 8] 

, h U y Ji/^ru ^ # y 7*)i''fc>yWt3L7*7r h;i/x>x;i^>^x7N^;i/^tf>x 

[0129] 

h>, y ym<D>rhym ; ^*^;i/*;i/*=af ^ K^ox;!/*^ ; n, 

^X^X—tVK f h7th*n77>, l,4-^>T^-9->. 1,2-S?* h 3f S/x4f 

>^cDx--r-;i/^^#^^ti, $?j8&ctey^ KSc (4$icN,N-s?*^;i/;ft;i/2*y 

[0 13 0] 
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[0131] 

sss o°c#mi o o o c-e&y, sjMngii, £fc#ffis<z>@^i 

[0 13 2] 

yXtei?7 *-fls¥7V* 9 y^ifimvf^ti. &Mlzi*i?7 3L-)Vi?7 9 y 

[0 13 3] 

T-fe b >, 2-:/# y ym&T b ym ; ^^x^;i/^©x^5^;i/^ ; * # 7 

i,4-^^-dp-^>, 1,2-$;* hdri/x^>^©x-^;i/^^#if e>n, #sajcw: 

x-^;i/^ (#lCfh7tKD77» T'feSo 
[0134] 

, Ri&t$mz* ^\zvr^it^moymm\zX'ox^^f)K rn.no. 5M24 
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[0 13 5] 

[0 13 6] 
[0 13 7] 

fA-2litt, f^«(2)©T;i/n-;i/MiS{CR°S?:#AlTM( 
[0 13 8] 

nt'^ft7;i/*;^;i/iifti:H R 2 -z 2 T^£;ft£rt;iir$3 (5£<£> R 2 
LTte, Will &sRJ8C^, ^iI?oi^j;An^>I^ ; i/7;i ; s£- 

2 -o h sr^-rs mitfyWMt&mfr % a w©*as-eii5i-r* z\ t 

c WAH z 2 #milsigl^T? ^ao;*#>t£R 2 -OH{ci&tt;f3f-9- 

[0 13 9] 

K&mfc£.l*> (PG 2 0)(PG 3 0)P(=0)-Z 3 T^ 

tiZ>1t&M (3**, PG 2 MPG 3 tt§II&^u 0ff*.tf, *^;k x^-;k 

4-^;i<g ; 7i-;i/, ^b^pi/7i-;i/, h'J;K t7f;^oc 6 -c 10 7'J-^ 
£ (C r C 6 7;i/=ap;i/S, C 1 -C 6 T;i/=rdr>>S > ^□y>JS?S:lM31f b 
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> * j: e> & * - ;i,;f :*p £ # & r £ w t* £ s „ ) 

^PG 2 -OHMPG 3 -OHt'$$tisr;i/n-;M^i (PG 2 tP 
G 3 #— ftlC&oTC 2 -C 6 T;i/3r b>X&5tf^^iCti, ^HO-(C 2 -C 6 7J^L' 

>i)-OHtS$tiS2i7;i/3-;Hb^» ^^^H#&0^<7)^^-eig^f £ 

[0 14 0] 
[0141] 

©x^/l/SI ; Tir h >, 2-:/* 7 >^(D^r h >^ ; N,N-^^f^*M7* K 
[0142] 

T^>, 5? 5/* ns\*ci/;iy* y^cor^ yM ; t:°U Vy, tfnU>, 

, n , n- v * ^ ;i/ r ^ y t? u ^ >fffl#l*Iiffift^lJi & # if & r £ # t* 

fflVM^ti ffc^(2)lC*fLT3lSlBM5 ; E;i/^fiT*feS 
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[0143] 
[0 1 4 4 ] 

MiS^rat*, ±££fcMlCJ:y*fc*#, SfO. 5#M2 4B#ra©f&Bl*f 
[0 14 5] 

[0 14 6] 

HT'MM*X7-f-;Vi^fttit (PG 2 0)(PG 3 0) P-Z 3 T'^£;ft£ 

^Ho-(c 2 -c 6 7;^i/>*)-oHt^$ni. 2mr)izi-Mt&m) frbmm 

[0 14 7] 

i: btit Wti^/frft^T? 3 fit © y y&ik&m<DV yg&- zmfc-t s©icMVMb 
y7;i/7hnjg^m, m-*nnift£A#Bft^©ifilMB ; &M£XBfe&* M 

[0 14 8] 
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[0 1 4 9 ] 
[0 15 0] 

tsiit^^ mm^mt^x- jKtcj8v>e>*i&, n/&<w&$kWiE. 

£oT3tJ&£tt£ (MAI*. T. W. Greene £>, Protective Groups in Organ 
ic Synthesis, 2nd Edition, John Wiley & Sons, Inc. (1991^)#M) . 
[0151] 

[0 15 2] 
[0153] 

« h U 7 /i/*n iti*M(3 ) (CM b TilS 5 €;i/3iJ!fSiliffiv^ 

So #auctt, JB^-stgaSEic** It l o#® 1 JbM2ft(D l IMv^6. 

[0154] 

5 2 ffi|E#2 0 0 3 - 3 0 4 2 2 8 5 



#2001-046890 



0. lM2iri) TffeS. 
[0 15 5] 

[0 15 6] 
[0 15 7] 

T;i/n-;v|4^SiCR () ^$:[i:^A"r^3^{cj:oT ; fe#^ti-2.o r 

[0 15 8] 
[0159] 

J:y^b^<»(4)^:*«(^)fil»tt»#^|t^c#v^fe*, t§«E*, ^k©#«t, t 

[0 16 0] 

ft^flK 4 5£z 2 -c (= o)-L 1 -o-R°S:^-r 

*fb^»&a*u SHo-c(=o)-L 1 -o-R°m^M(4 )&t>mmm& 

[0161] 

r;i/n-;Wb^(5)tt, 05*.tf> #W¥8-333350#^$g, #1^10-279567 
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#4**8, #Bmi-80135#^fg, #&SIHg62-14766#4*#, #^¥8-53426#^# 
, #I$fl2625584#^#, #Bi5|l9-183769#^fg^t>*#P^5pil-240871#^^{CfB 

[0 16 2] 
[0 16 3] 

JSStt, ft^(5)(C^fLTjimO. 9#M3. 5 ^l/^MffiV^ 
[0164] 

077» K3H (#CN,N-i?^^;i/*;;i/AT^ F) T*&<2>„ 

[0 16 5] 
[0 16 6] 

inzBLmum'pmmicj: 'jm^s^, it^3 o##M2 4 risk 

[0 16 7] 
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[0 16 8] 
[0 16 9] 

'J>i©Mit'l)5PG 2 MPG 3 it ^A-2IgM^A-4Ii 

Greene & Wuts, Protective Groups in Organic Synthesis, 2nd Edition, 1991 
, John Wiley & Sons, Inc. #0) „ PG^PG^r'JjUT'fe^l 

&Kiz, *m&mm*p. &m (is) mA^mmm^^m^-^^^tiz^^m 

[0 17 0] 

m ; ^3f-tr>\ h;i/x>0>j:5fc^ft7K5ltSI ; V9 n n ;* # J: e> fc/N □ >fy 
itmti^mm ; 7-fe hxh VJV<D£o&- b V/um ; N,!l-i;^;^M7^ f 

[0171] 

u ;i/ ^ xod j: e> istt x b^s## tf e> *u ^ © e> % fc a t? n u 

[0 17 2] 
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ungizftLT mms^ji^M (^r 'J >nx^f;i'©i^ 2 m 1 o^e 

M6=e;i/3I) t*&£„ 

[0 17 3] 

^MM^i:bTti, t- h7^x( h U :7i^;i/**7-f (o#f) 
, w n o t?*( h y ^x^/nfc*?-* y)r*5WJ* (2ffi) ^<z>r?^?A$i 
###»f e>*i5. ^ffl^ti^>^MM^©*«> iM^ic^ito. 0001 
75M1 -e;i/^*7?feU, ^jiici±o. 001M0. 0 5^i/Sit'l>^ 

[0 17 4] 

rm* 5 ^^n»&5„ 

[0175] 

SJ&MMte, iiS- 2 0°C75rM6 0°C (^SgKliOICttM^ifi) TffclK 

[0 17 6] 

[B«6] 

- (^Bmcg-Cj 0 tv-ji) ch 2 -«, x tt- ( (H^*^c 3 -c 7 i/7D7;^;i/) ch 2 - 

[0 17 7] 
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[ft 3 1 ] 



o 
n 



3SB-1IS 0 JgB-21* 
PG 1 — O-C-L 1 — O-H . PG 1 — O-C-L 1 — O-PG 4 . 

(2) (6) 



H-O-C-L 1 — O-PG 4 



(7) 



B-3I1 



X-O-H 

(5) 



<_0-C-L 1 — O-PG 4 



(8) 



O 

X-O-C-L 1 — O-H 

(lb) 



[0 17 8] 

±m&fcj%iz&^x. x, l 1 ^ PG 1 i±fir&fcra&ii£j3*u pgW 

[0 17 9] 

V 1 * £>*l£^fI3S$:^L (M^tf* T. W. Greene^, Protective Groups in Organ 
ic Synthesis, 2nd Edition, John Wiley & Sons, Inc. (1991*£)#flg) , 
e>^ia©SISi: Itfl *^lCj3VNTft^(6)©^»PG 1 ^|^5SLJ: 

rMt L£o£?Z>mB-3 IltSJStf, ft^#f( 8 ) ©fS©g|5# e> r 

^nnrtfjK i;^DD7tf;K h'J^nnytf Ji/, 7;i/tortf 

y7*fj;i/, Auu;i/, t?An-f;K ^*if7>f ^©^n^M^*: i 73r£ 
3^S:^LT : bJ:^c 1 -c 6 r;i/*7-f;i/S ; /oy>r;i/, ^nD^>!/^JK ;* 

LTfeJ^ (Cg-C 1() T U -/I/) ii)\,i$-)\,m ; \* V **JU*/V fr* h'Jxf;i/i/ 
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tfyM^f- 1 7^M3 L/Tti J: ^^C^-CqT Jin )l I, < teCj-Cg 

-^^^^^^^^-dp^^^^x^cDi: c r c 6 T ^^^^S 
X&/\n;f >M^-£$n£ic l 7>M3^LT%i:vN(c 7 -c 11 T^;i/^;i/)^-^^* 

[0 18 0] 

*PG 1 l6€:3i^WJc|»*'r«ri:K:J:»;fl:^%(7)jc#* (IB-2ii) , 
#ac#;b/}f ymik&Mi 7 ) fcy/i/=i-;Wfr£«( 5 ) i:ixfMfcl-cft^«(8 ) 

*(Ib)«:»3rr<5 (iB-4Ig) #i£T*&£ 0 
[0181] 

[0 18 2] 

HB - ngtt, A^{c^^«>^^r^Tfe-5 j ft^(2)(Dy;i/=i-;i/'ffi^K 
KSffi^ & fitfll L T f fc^» ( 6 ) £ J83fi^ £ lit- & S . 
[0183] 

:lt fi£ £ fa -S> (Mx.^ T. W. Greene £>, Protective Groups in Organic Synthes 
is, 2nd Edition, John Wiley & Sons, Inc. (1991^)#M) □ 
[0184] 
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[0 18 5] 
[0 18 6] 

h>> 2-zT9 7 ^Wh^I ; ^^^;i/^;i/^dp>> F&<DXJi&*i/ F£ ; n, 
N-i;^^*^/A75 F^CDT ^ FS ; T-fe h- h V )\s^$<D— h y ;MB ; 
£?X^;i/X-^;U, f h7H KU75>, l,4-^^dr-9->, 1,2-*?* h3f£/X# 

>^©x-^;i/^^#tf e>n, jffcicttrs fw (#&cn,n-^*^;i/*;i/At 
^ F) , x-^;u^ (^tc^-h^t: Kn?7» , lt5Any>TO*iI ( 

[0 18 7] 

«, ^ith'j^A, jggftizi/^A, smfom-t- v 2*mv>T 

^y^r^y. \^vpy, ji^-vy, A-iVtnvr $ J )try vy, 

[0 18 8] 
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m (M{c«o. sjbme mm) t*&z> 0 

[0 18 9] 

[0 19 0] 
[0191] 
[0 19 2] 

i^, fb^%(7)tt, ^A-iiE $B-ng, OTB- 2X^£M&r 
i: & < ffc-£#> ( i ) toHm.& Z p g a \z «fe »j t £ r t ic «fc o T <b ti * 

. i ffr&flKDK:, fB-iiii:^SMff^MS 

[0193] 
[0194] 

fB-3igtt, ^;i/5K>M^(7)§rr;b3-;Wb^(5)i:x^^;wb 

[0 19 5] 

^*(lb)S:K3t-r«^e6Tf** 0 
[0 19 6] 

TMj?£$*l<5 (MAli, T. W. GreenePj, Protective Groups in Organic Synth 
esis, 2nd Edition, John Wiley & Sons, Inc. (1991*£)#Rg) „ 
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[0 19 7] 

M?az. &mmp G A &T v frtf-ftm-v&zm&iziz. ^m&m 

[0 19 8] 

itfkfcikmm ; Tiz h- h U ;i/ 0) «fc e> x h U/l/S ; H.N-^^fM^Ar^ K 
CD <fce>&7^ FIR ; -r h^t: Kn -7=y y(D£ e> fcx-fsn/S#3*wre>*u r<Z)? 

[0199] 

m ; T-fe^;i/Tir hy. P * Fyo&^tei^-VXJitf—Mk&iytiM ; zMtffch 

[0 2 0 0] 
[0 2 0 1 ] 

, ^*naif*(h U 7iiM^7^ (2f) ^cars^^i*^ 

###tfe>*iSo it&%J(8)iZMLX0. 0 0 0 1 

Mi ^/T/^A-efty, ^Siicteo. ooi73rMo. os^it^^. 

[0 2 0 2] 
[0 2 0 3] 
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HBT Vfls**i/ii)l#-Mt(DfclfoUmi*. Sifif- 2 0 °CBM 6 0 °C (#ig{c 

[0 2 0 4] 

M;Lk£> §11 p G 4 ^ t - i; 7 1 - U M® i ^ ^, c r c 6 

[0 2 0 5] 

StigjSEiiLTtt, fri^Z-Vy. S/*n/\*-fr>, Ky^fy, hjv^y^&m. 
ik&MM; Wuu*#y. n ni* >f OAny>ftKft*3lll ; * # ^ 
-;K x#y-;i/, t-7*f;i/7^/3-;i/f07;i/3-M ; 7iz 2-7% J 
ym<DfbyM ; Sfiif^©i^fA/S ; S?;*^;i/*;i/3ft3f K^©x;i/^ 

; &U t £ ? x^;i/x--r;i/ > fh7tKn77>, M-s;***:/, 1,2-*?;* 
[0 2 0 6] 

7»;ft«ii: 7 >y ft* 'J 7 'J ^17 yfTO ; &t>*^ h 

^ 07^^-7^=7 V \?m<D^MTy t-9A7>y «£##lf h 

[0 2 0 7] 
[0 2 0 8] 

fltts/ u ;Wb®MfSSSii Mmox:7!rM^M, M/£B3W*3i# 1 75M4 mm~e 

[0 2 0 9] 

p G 4 (Dfajkfcma>mT%k. a (ib) i±ss sstc j: y 
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[0 2 10] 

#e>nfeB»^»(ib)tt, iaK&e>«»«s, fti^mei, #&Mx&*n 

[0 2 1 1 ] 

[ct*] 

emit. «§^cz>-fl^(i)£^£tti^©e>*>, L^-o-(c 2 -c 3 r;i/^i/> 
)3S&a*u R^c r c 6 r;i/^y-r;^ x&-p(o)(oH) 2 «£^ihffci^Kic)£$g 

[0 2 12] 
[ft 3 2 ] 



o 1C-1I? 



o 

e.. z 6 x-o-c— z s 

(5) (9) (10) 



IC-2Ij 

H-O-L 2 — O-R 1 
(11) 



,o 



O 

"on 

X-O-C-O— L 2 -0-R° 

(Ic) 



[0213] 

J:3Bi5j£5SXa3V*T, Xltf R°l««E il Hfttlft &7jk L, L 2 tt L ®-0-(C 2 -C 3 
T;i/=5rb>)S^C 2 -C 3 r;i/ar l/>BP^(*^a & 1 7b^3 LX ^X % 

i'an^ N*S/**flDAD^ >^fb$tiT : feB:V^c 1 -c 6 T;i'=r^i/^ ; 7i;^i> 
S©J:^C 6 -C 10 7'J-^i/i; AIM" S #VU /I/, bVTl/V)l. 

[0214] 
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*-r;Wfc-£$&(i o)ic#£ («c-ilg) , ft^dOWn-^ 

So 

[0 2 15] 
[0 2 16] 

T)lzi-Mt&®(l 1)«> I &lc«fcoT!g3i-r€>r 
[0 2 17] 

<fe □ 

[0 2 18] 

h^r>>X^>©J;c)^X-^;i/^ ; i/ V u ^\3f+J- y , ^>-t?>, Mb 

x>cD£e>&^-ft?fcili^ ; ^^^;i/x;i/^^r^ F<Z)J: -5 texjl***; ; N,N- 

N,N-i/^^;i/*c;i/AT^ K) T'fe-So 
[0219] 

)xJ&icmmzti£i&&£ Ltd y;i/n-;Wbi^(5)fr<b^tf)y;i/=i-;i/ffi 
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*jvt$ ymommr* >m try vymo^mmmmit^mm tk^u^ 

[0 2 2 0] 

^(c(io . o i 7bm3 =Ejimm.v&2> a 

[0 2 2 1] 

fcfoumiz. £&cMv^f[;i^(9)<z)ailici:oTM&-5>7^ m^-7 8°cjb 

M50 o CT'&U, ^(Cii, 0°C75M4 0°CT'&£„ 
[0 2 2 2] 

[0 2 2 3] 

, h^57^ -^tf^&tcj: Vfcm-U&m-frhUMT*?* 

So 

[0 2 2 4] 
[0 2 2 5] 
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[0 2 2 6] 

H&£#, a*- 7 8ic»M»jK©»ja©*8BBWe»y, ^tc^o°CBM4 o 

[0 2 2 7] 

ic-2ii©s»4tt £ ^jsaawav* i i)©a^ic<fcy 

[0 2 2 8] 

Itt, *^«ffc^(9){cr^3-;wb^r%(5) > 5ttKr;i/3-Mb^#f(i i)& 
s a*i#*. r fx tt)t^s„ up*., r;m-;wfc^(i i) 

[0 2 2 9] 

jR/S»7tfe, ft#«(Ic)H:aS©*S5K:J:yS/l;»^*^&ill3t , Tf**. «*. 

[0 2 3 0] 

[0 2 3 1 ] 
[D&] 

)£&j*u R««*iiiR^*e&«fb^(id)S:gs5i-rs^-e&»;, tib©^ 

[0 2 3 2] 
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lit 3 3 ] 



o 



8SD- i rl 




x-o-c-z 5 



H-0-L 2 -0-PG 4 

(12) 



fD-211 



O 

X-O-C-O— L 2 -Q-H 



[0 2 3 3] 
[0 2 3 4] 

2)i:J:»Ji^ftbTft^«(l 3)&» (ID-Ili) , #CV^*gfc«0) 
[0 2 3 5] 

iD-llili, fc&mi 0)$:T;i/=i-;Wfc^#»(l 2)CJ:Ui^r;Hbb 

) cmummi^ it^m o) xzr^-n-M^m (5) &tfy;m-;wt; 

(12) £#M$i*£jli#£A4x#*Tt>»£;n3 0 BPt>, T/H3-;Wt-£ 
• (12) fc, ^»tt*«(fr, a**iE©#«ET, itis® (9) fcfiJSSlt, ft 

[0 2 3 6] 

JCioT^^Stl (M;U£, T. W. GreeneP,, Protective Groups in Organic S 
ynthesis, 2nd Edition, John Wiley & Sons, Inc. (1991^)^flg) , iui&(/D^B 

[0 2 3 7] 
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[ESs] 

Emit, *$&m<D-Mmi)$:m-tz><t&y!)<nv R^Cj-Cgr^^y-Y^js 

, X«-P(0)(OH) 2 S$:^^b^(If)S:^-tS^T*feU, TfHCD^^T^ 

[0 2 3 8] 
[ft 3 4 ] 



[0 2 3 9] 
[0 2 4 0] 

^i?*«ft#*, ap^ft^ci^&tFft^d^&^-r^oT?**;, fff^oB^ 

[0 2 4 1 ] 

^m#SWCD^lCJ:yft^(Ie)S:XX^;Vfti--&3illCj: U3t 
^T'^^o ^A-2X^il|WI«fcLT, ft^Cle)*, ttK*. 

[0 2 4 2] 

£j£*&Tffc, ft^«(if)tta*©*««cj:y i Eisa^<»^ei«3tT*«. ma 

[0 2 4 3] 
[0 2 4 4] 




o 

X-O-C-L— O— R° 

(If) 



if mi 
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[0 2 4 5] 
lit 3 5 ] 



[0 2 4 6] 
[0 2 4 7] 

L y«3iT*£S. M^-tl *fj&f &*R4r h > Baeyer-V 

illigerjRjE 0&#£, Heterocycles, 24(9), pp2443-2447(1986^)#flg) , 
JffcX — T'-fl/CDiftffc (H.Firouzabadi P> , Synthesis, 4, pp285-288(1986^)#BS) 
, SRjK*6*^©3Stc (D.M.BaileyP>, J.Org.Chem, 35(10) , pp3574-3576 (1970^ 

[0 2 4 8] 

& r A/ * u &m if e> n s . 

[0 2 4 9] 

#><z>J;-5&x-^;i^ ; n^\^r-b->, <yHy. bjn>ffli 




H-O 



O 



(1) 
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[0 2 5 0] 

#y'l4£MlT£^<Z>T*&*U;m&C|5g^«:&<, flfjUi, JlKgMty^tfA, jfcSHfc 

a, «»*u *A©<j:3&y;i/:ft y&Mftiftk ; th u ?a* h**/ f, #ytf 
h^f(D±m^yt^- bm ; s/r>fl:^- h u a, */y:Wb# u ?A^tf>y;i/# u 

[0 2 5 1] 

-10°C75M7 0°C (^jg(CttOt:7!rM5 0°C) ©^BT-&£ 0 
[0 2 5 2] 

[0 2 5 3] 

[0 2 5 4] 
[G&] 
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[0 2 5 5] 



fG-2Ig 



H-0-CH 2 -L— O-H 

(15) 



PG 5 -0-CH 2 — L 1 — O-H 
(16) 



PG 5 — O— CH 2 — L 1 — O— R° 

(17) 



IG-3II 



H-0-CH 2 -L 1 — O-R 0 
(18) 



IG-4IS 



O 

H-O-C— L 1 — O- R° 

(4) 



[0 2 5 6] 

[0 2 5 7] 

htl&QkWi^'kmh (Mx.li> T. W. Greened, Protective Groups in Organic 
Synthesis, 2nd Edition, John Wiley & Sons, Inc. (1991^)#flg) > tftko 

#«i(i7) a>fm&eM<D&ft*9ttk o ma* ft o z.£.rtxmz> umm 

T'&*ifc£J:<, iill ^h^t: KnfcT9-;b, t*y5 ©til? 1 fH 
fc^f^ 5MM7lAfni/^>JiH ; ;* h 3f >> * ^;i^tf>, (C r C 6 T;i/3dr 

^^;i/^>^;i/^cD, c r c 6 r^^r^S, Cj-CgT^n^^^xii^n^v 
HC^SrSftStlC 1 M3if bT% <fcv>(c 6 -c 10 y y ; jJ>;1/^;K t 

^anrtfiK y^nnrtf^, h'j^nn7tf;K 7;i/tay 

> >fV7*fj;K ^py;w t:/tn>f^ ^-9-7 -f ;\ny >M?i Jfr 
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<7X (^-Cgy;!/*;^, Cj-CgT^n^^XttAn^f 1 M3I 

, ^DJi<#^*;i/3i<-;i/> y'j;^^^*;^-^ -7 h^A/i/ t- 

A u >f 1 7bm 3 bt% J: v^-CgT^ * S/#;i>^-;i/^;g L < &C 

1 -c 6 r;i'^r-;i'^^ri/^;L'^-;i/S ; ;w * h*s/'<> 

[0 2 5 8] 

SHfc^WU 6)lC*gf* (IG-Ili) , 6)i:xxf;Wt:ltx 

^(1 8)&Smt-£{C&, ^'Jtt^WfC M(15)S:j(l|fi(itSli^f 

[0 2 5 9] 
[0 2 6 0] 
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[0 2 6 1] 
[0 2 6 2] 

5Hf&$*l£ (MA.li> T. W. GreenePj, Protective Groups in Organic Synthes 
is, 2nd Edition, John Wiley & Sons, Inc. (1991*£)#flg) „ 
[0 2 6 3] 

[0 2 6 4] 

^^Jl«PG 5 -z 7 (^;tti, PG 5 ttfff^i:|Hisa?:^b, z 7 tt/\n>!f >M 
U >^;i/^-n^ # >;*;i/tf;>iexx^;K Wi/x>x;i//ft>®exx^;i/^<£>;*;i/rfN 

[0 2 6 5] 

^bTK^ ; V*?uu**y, V9 n nix* y^(DJ\u¥yitmty^mm ; r-fe 

S/x^;i/x-^;K fh5t:Kn77X lA-V^^-^y, 1,2-^* h^x* 
>^<Z)x-^;i/^^#tf e>ti, ^aicttx-<T-;i/^ ^uffyitmti^mm. 

[0 2 6 6] 

tf, SKth'j^A, MBft*u^A, KH-feS/^A, ^i*ith'J7^or 
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[0 2 6 7] 
[0 2 6 8] 
[0 2 6 9] 

»£4lfc'ffc-&4tKl 6Mi, #l*.lffi^Hr. StfcM3Ui?n^ 

[0 2 7 0] 

fft, *XS©SJcS:icj: a^ffc^(i6)®ii:, ft^ft(i5)©s*©* 

[0 2 7 1] 

(1 7)^»5Igt$.§. 
[0 2 7 2] 

[0 2 7 3] 

ffc^Cl 7)©iR«aES:l»*UTr^/3-^/fl:#«(l 8)& 

[0 2 7 4] 
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T^^$4x€> (Will T. W. Greened, Protective Groups in Organic Synth 
esis, 2nd Edition, John Wiley & Sons, Inc. (1991f£)#Rg) o 
[0 2 7 5] 

WZ.it* mz.PG 5 i^t-^^jv^^;ii/V )vm<D. c 1 -c 6 T;b d r;i/»^b< It 

£iz£ Vfto r h#7?££ 0 

[0 2 7 6] 

-ffcTRig^ ; i^nn*#>, □ □ x# >^ad^ >fb^ft7K3R^ ; S 
-)\s > zlzj-k^ t-zf^jvyjvn-ji^cDrjizi-jvm ; r-fe h>, 2-7* zj 

; K,H-*;^f**Mr5 K*©'T$ K3B ; T-fe h- h U ;i/^©x h U 
; &£>*^x^;i/x--r;i/, fb7t h*D77>, IA-V^r^^y, l,2-V* 

[0 2 7 7] 

5 7;i/tn7> ; E-7A = 7;i/^'J K*© 7^-7^79 ft* if £ 

[0 2 7 8] 

[0 2 7 9] 
[0 2 8 0] 
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[0 2 8 1 ] 

#*>*ifcf[Sl^#(l 8)tt, mfcJRXtt*n*7 

[0 2 8 2] 

ft, fl;-&*(18)tt, iyittlgWJCtt, HG- 1X@75M^G- 3I@m 
#e>4xs„ #jg&c&, ^#f(l5)ic, IG-2iii:H««!Sli5* 

[0 2 8 3] 

fG-4Xltt, r/l/3-M^*(l 8)»ftL / tA^«^l(4) 
[0 2 8 4] 

[0 2 8 5] 

>#©M;>fc5IS£ ; ^no^^x ^*onx#>^amn^>fl;£Ht2MRjg 

^fJl/^M7 5 F*©r5 ; 7th-h U ;b^tf)x h y ; &t>*£?x^- 
;i/x--r-;i/, fh7t:Kn77>, l,4-i;^-^r-9->, 1,2-*?* h*S/x# 

[0 2 8 6] 
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, =lMt?DA, l^nAi^U^A, tfU 5?— 0 n ? nv- K Jones 

M'toy&ib', =EV7?ym^omv7?y<D^ mitmjk&zo&fo ; 2,2,6, 
□ ^ra&tf-e^fcT&y, Mic#a»c«:*nA©SL XliM^&tf^©^ 

[0 2 8 7] 

[0 2 8 8] 

[0 2 8 9] 

[0 2 9 0] 

[0 2 9 1 ] 
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[0 2 9 2] 

[0 2 9 3] 
[ft3 7] 

PG 5 — 0— CH 2 — L 1 — O— H ^ G ' ~ 1 PG 5 -0-CH 2 — L 1 — O-PG 4 

(16) (19) 

j£G'-2Xm H _ 0 _ CH2 _ L 1_ 0 _ PQ 4 

(20) 

O 

W.G' — 3 X%t H _ 0 _c — O— PG 4 
_^ (7) 

[0 2 9 4] 

BP**, =E;*«i^«(15)6, ^G-2X^^|lI^fC^M^PG 4 7?^ 
LTft^*(19)*H (IRG'-lIi) , &^T*®:mmPG 5 1tV&3kLTit&<%> 
(20)^H (HC — 2X1) > &&Kit&to(2 0) 

[0 2 9 5] 

ft, M(2 0)it U tfC^e^tCli, IG-1II, fG'-HS, 

^G'-2ig&i5ii:*<, fb^-%(i5) £&M*PG 4 T?M^S1-3r 

[0 2 9 6] 
[HSs] 

[0 2 9 7] 
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[ft 3 8 ] 



3SH- i ig 



OHC-L 1 — O-H 



(21) 



OHC— L 1 — 0-R° 

(22) 



O 




[0 2 9 8] 
[0 2 9 9] 

(22)5:111 (IH-Ili) , *JCflS^«(2 2)$r^fb-rszii:lCj:oTffc 
#»(4)Sr«3ft'r S^T'&So 
[0 3 0 0] 

[0 3 0 1 ] 

HH-llili, T;i/^fc: Rfr£4fc(2 l)0M?:x^fMbbtftMl( 
2 2)£§g*iir£X^&£o 
[0 3 0 2] 

gglC <£ Z. il^-e^-S (D.Johnston , Tetrahedron Lett., 40, pp4913-49 

i6 (1999^) mm) o 

[0 3 0 3] 
[0 3 0 4] 

[0 3 0 5] 
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[0 3 0 6] 
[0 3 0 7] 
[0 3 0 8] 

IH'-I XS 
OHC— L 1 — O-H OHC— L 1 — O-PG 4 

(21) (23) 

SH'-2Ig O 
H-O-C— L 1 — O-PG 4 

(7) 

[0 3 0 9] 

LTM(2 3)£# (IH'-Ilg) , &V^#H - 2 Hi: HAKcr/l/-? 
t KIS&aftfb-rSiiltcJ: U it^m (7)5:f5Ii:^tt5 (HH' -211) 

o 

[0 3 10] 

[0311] 
[fb4 0] 

II-l IIS Jfl I - 2 It 

H-O-L 2 — O-H PG 5 -0-L 2 -0-H - 



(24) (25) 



1I-3IS 
PG 5 — O— L 2 — O— P>° H— O— L 2 — O— R° 

(26) (11) 
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[0 3 12] 
[0 3 13] 

*mz. ^-f2ifr;i/=i-;Ht:^(2 4)©^o«^ribt : E;M 
Dzmfe-tz cm -3id #&t*&*j, taa&^Gss c^g- ng 

753111 G — 3 Xi) ilim^lCUTfTfetlSo 
[0 3 14] 

[0 3 1 5] 

[0 3 16] 
[ft 4 1] 

ir-ni 

PG 5 — O— L 2 — 0-H PG 5 — O— L 2 — O-PG 4 

(25) (27) 

ll'-21g 

H-O— L 2 — O-PG 4 

(12) 

[0 3 17] 

(i r-ixi) , &^-e«MSPG 5 &i&£ir- ^riiici: vit&ma 2)&# 

[0 3 1 8] 

) , (ib), (ic), (id) , xitiWtf. Lm*Rmtp\z&ummit^tim&. m 
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p (o) (oh) 2 m x it-so 3 m z^tukia®} & z> m& tc s *i fe 

[0 3 19] 

fstlT V^^j^ (T. W. Greened, Protective Groups in Organic Synthesis, 
2nd Edition, John Wiley & Sons, Inc. (1991i£)^#flg) Xti-etl £ (C*PT£ ^ 
^aoTMT'tS. Miil L^R*cti{C^;i/3jf=¥$/;i/«Xtt-0P(0)(H0) 

o 

[0 3 2 0] 

«, 2/a- KT l/S/x U 71, *3tfD ;* U y * U V XjKU i/^M, 7* 

?7E- 7>^r^'Ji?7M> ny**)tf9JB, b7"h77xU 71, TSJal/^ 

-^i^^M, 3x^3jf;^M, Ki/n^txl, ^x 

U 7 AM, 7^1/^x7^1, 7ifU7AM, ^n^Ut^I, •fr'y* 
D5t7E t7TDX^'J7A«, 0^71, 'JlZ-T'Xl, 'J!/A-n;H 
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[0 3 2 1] 

j8»W^ltta#, &T&f*&^&£) ^JCfcyUfcStf, ll^Slffll^ 
ICli, 1 tU^^UTPSO. lmg (^jliCttO. 5mg) , JlPPOOmg 
SItCtt, 5 0 0 mg) ^^AIZMLX. 1 0 ^ »J 1 7bM 6 @&:fKJCj£ 

[0 3 2 2] 



[0 3 2 3] 

cmmm 1 ) 

VS?tf2*=fc Kn^> = 4 - (T-fe h3^>;*^;i/) - 3 - [ [ ( 1 R, 2 R) 
-2- [ [h^>X-2- [ (IE, 3E) -4- (4-^7;-2-7MD 
7i-^) -l, 3-y^S/*x-;v] -l, 3 -^^-=¥i?->- 5 — f;i/] 
-1- (2, 4-J?7Mn7i-^ - 1 - [ ( 1 H- 1 , 2, 4-hUTl/ 

l ->r;i/) ^d^M ^>^ = *77?-f ( 

[0 3 2 4] 



[0 3 2 5] 

(l) 2-7n€-l, 4 -/<>if>s;^ * 7 -;v 

*3R-fb*9*^h y (6.61 g, 174.8 mmol) (DJL&J-JV (150 ml) mWL 



immm 



lib* 2] 



o 
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& o'cizxmwLx^^^^ nwvfemtjjjii/vi* (14.55 g, 131.1 mmoi 

) £20#rfM-tT#0;L, mz2 -~7U=£t-\;7 Z }\sWtV (J. Med. Chem., 1 
3^, 1235H (1970^) izmm ; 11.94 g, 43.7 mmol) (D3L#J-Jl (20 ml) ^ 

?g$:*[i^^ 0 m&m$:m ; uv3oftnw%k, y^m^^m^bv^^ (5.3 g, 140 

mmol) , R&mtlJfri/yJ* (1 g, 9.0 mmol) ZfeMhtc* Mlir$J £40#H53i 
2Nti^I (250 ml) &flH;tfc. 4««S:l»xf ^T?iffiL, mm 

m&^lOfixfjU'^b, *l&ffc-£«7.98 g (JK^84%) 

NMR h;i/ (400 MHz, DMS0-d6) 8 ppm : 4.48 (2H, d, J=5 Hz), 4.49 (2H 

, d, J=6 Hz), 5.27 (1H, t, J=6 Hz), 5.37 (1H, t, J=5 Hz), 7.31 (1H, d, J 
=7 Hz), 7.46-7.50 (2H, m) 

I h;bvmax KBr cm -1 : 3332, 3244, 1435, 1404, 1201, 1058, 1018, 

825 

V^X^^ bJV m/z (EI) : 216, 218 (M + ) D 
(2) 2-^'n^-l, 4-fcfX [ (fb7tKDlf7>-2->f;i/) 7t*ci/* 

( 1 ) V'Mtc Z-7U*c- 1 , 4 # y (7.76 g, 35.8 mmo 

1) £ p - bJl^y^JlfcyM ' (340.2 mg, 1.80 mmol) S^OD^ 

(180 ml) tc&fru OXDCMLM^LTV^^'V 3, ( 
2H) tl°^> (7.22 g, 84.9 mmol) ^iTbfe. &£4b&ll$l8iaKttffc* 3, 4 
-i?tKn (2H) fcT^> (0.8 g, 9.3 mmol) $:»b^o ffi-&fc&40#raS 

il&iffiTT'^L, mhfrtc&mm*. S/>;#4*;i/250 g£MV^#^A* 
D7h^77>f -left U #gftx^;i,-/\ (1:10) i^MT'?lti}L 

, «IBfl:#*12.07 g (J&3S88X) SMtlltlTffc, 

NMR (400 MHz, CDClg) 5 ppm : 1.52-1.91 (12H, m) ,3.52-3.59 (2H 

, m), 3.85-3.93 (2H, m) , 4.47 (1H, d, J=12 Hz), 4.57 (1H, d, J=13 Hz), 4 
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.69 (1H, t, J=4 Hz), 4.74 (1H, d, J=12 Hz), 4.77 (1H, t, J=4 Hz), 4.81 ( 
1H, d, J=13 Hz), 7.30 (1H, dd, J=8, 1 Hz), 7.48 (1H, d, J=8 Hz), 7.57 (1 
H, d, J=l Hz) 

I RX^^ vmax CHC1 3 cm" 1 : 2947, 1608, 1562, 1388, 1345, 1075, 103 
2, 973, 906 

V**^ hJl m/z (FAB) : 385, 387 (M + +1) D 

(3) 2, 5-tf;* [ (fh7tFne7>-2->f;i/) 

(2) -Vrntc 2 ~-fU=E- 1 , 4-tf* [ h^b: FD 2 - 4 JV) 

Ky^fy (3.55 g, 9.22 mmol) 0fh7tKD77> (30 ml) 
?m&£-78T;{C#£PU J*#LTV^iJJ/\, n-^^I/U^A (1.57 M^+r 
8.33 ml, 13.1 mmol) IriTbt. MltT#J £ TOT*20#fMML 

Lfc„ ^Jl£l&*n^b^by *AtK^MT^#U ?^£MffiM£U 2§«J 
£#£ 0 ^U^r^fVl/lOO gfcJSv^*^.^ □ 7h^7^ -IctfU 

TO^^;!/-^^^^ (1: 3) I^lT^Kl, ^fa<b^l.63 g (!&m50% 
) ?:*&©MtSi:UT#fc 0 

NMR (400 MHz, CDClg) 5 ppm : 1.55-1.92 (12H, m) ,3.56-3.60 (2H 

, m), 3.88-3.95 (2H, m) , 4.55 (1H, d, J=12 Hz), 4.73 (1H, t, J=4 Hz), 4. 
81 (1H, t, J=4 Hz), 4.82 (1H, d, J=12 Hz), 4.96 (1H, d, J=15 Hz), 5.15 ( 
1H, d, J=15 Hz), 7.59 (1H, dd, J=8, 1 Hz), 7.70 (1H, d, J=8 Hz), 8.06 (1 
H, d, J=l Hz) 

IRX^^h;Vvmax CHCI3 cm -1 : 2947, 1730, 1693, 1261, 1031, 908 
V**^ m/z (FAB) : 351 (M + +l) 0 

(4) 6- (tFa^fi/^f^) -1 (3H) -J vKy-Jy*? j y 

[0 3 2 6] 
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lit 4 3] 




[0 3 2 7] 

(3) -e#£2, 5 -If* [ (fh7t KDtf5>-2--f;i/) ^-^>>^^-;i/ 
] ^Iti (1.62 g, 4.64 mmol) (30 ml) ICjgfrU P - Wl/X 

>*;b*>^- — (103.0 mg, 0.54 mmol) Sin*., M^&^M"£2I$|^ 

l:ffi^^§A7A^D7!^y77>f -iCttU Mx^;i/-/\^r-9-> (1 : 1 — 1 
: 0) Ml^^T^mLT, tlf3ftl^J587.5 mg (^77%) ^107-108 
°C £W1-£M&tf>@#£l LXmfco 

MR b)l (400 MHz, CDCI3) 8 ppm : 1.91 (1H, t, J=5 Hz), 4.83 (2H, 

d, J=5 Hz), 5.33 (2H, s) , 7.49 (1H, d, J=8 Hz), 7.72 (1H, d, J=8 Hz), 7. 
93 (1H, s) 

I RX^^ bJVv max KBr cm -1 : 3461, 1735, 1048, 996, 771 
T**^ m/z (EI) : 164 (M + ) 0 

(5) 2, (Tir h^i/^^;i/) 

2, (^n=E^^-;b) ^SM^^^ (J. Am. Chem. Soc. , 121^, 

1192H(1999^){CfB« ; 12.65 g, 39.3 mmol) & *J * ^Jl^A^^rt/ K (80 ml 
) tC^frU Bt^^hU^A (10.4 g, 126.8 mmol) £#[J;t, M^^^WVl 

mmmwi^tcc mmmtry^-^^mm aso mi) mux, &mmzmm^ 
m^mBym^xmh^m^nmm^, woo g&Mv^#vA 

^DYb^77^-f:#U ^^^;i/-^^r-9-> (1 : 5~1 : 2) iffi-^^ 
T'iffiL, ^sB^#(7.72 g (^70%) ^iMHTHfe, 
NMR b)V (400 MHz, CDCI3) 6 ppm :2.12 (3H, s) , 2.14 (3H, s) , 3.92 

(3H, s), 5.13 (2H, s), 5.51 (2H, s) , 7.49 (1H, d, J=8 Hz), 7.53 (1H, dd 
, J=8, 1 Hz), 7.98 (1H, d, J=l Hz) 
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I R^^^ h;i>v max CHClg cm" 1 : 1737, 1255, 1037 
V**** hJl m/z (FAB) : 281 (M + +l) 0 

(6) 6-(tKn*'>^f;i/) -1 (3H) ->fy^>!/77;> 

(5) T*#fc2, 5 -If* (TiZ h^ri/^^;V) (7.72 g, 27 

.5 mmol) (100 ml) JC^^L, j^#U?A (380.7 mg, 2.7 mmo 

1) £#DX.£ 0 I^&MT'2«ffbfet> 2Nli*M (10 ml) 

m^ji-^vy (2 : i~3 : 1) m^mmxmm L X . ^IH'fb-a-^Il.OS g 

(-a-ftT'3.25 g, Um76%) Zm&O®{b£LTmfr 0 X^h;!/^-*^ ( 
4) T'i&^T 1 -* h-WLhfz. 0 

(7) 6- [ (tert-^;i/i;^^;i/^y ;i/) -1 (3H) ->r 
(4) x& (6) xmt~6- (n Kn^i/^^-;i/) -1 (3H) ->fy<>!/ 

-7=7 Jy (587.5 mg, 3.58 mmol) £N, N - ^JlfoJlJ* T ^ F (10 ml) \Z 
tert-^frVUUVm-Jli/^y (647.3 mg, 4.30 mmol) £ 4 ^ # 
(292.3 mg, 4.30 mmol) £#0;t7c o m^m^^UXmmMW^ * (20 

ml) fcfltlx., M$:Sixf;i/-A^t>ilMlt'iaibfe 0 ^JS^tK 

fczfmmmti- b v ^^mmx^Lt^ mm^m&r^^^xm^m^ 

>>U*y;i/25 g&i^fc*7A^D7h^57>f -JCtfU 
@^^X^;i/-/\dp-y-> (1 : 10-1 : 1) l^ltiffilt, ^IB-fb-^#l94 
0.1 mg (JK^94%) ZM&(Z>W-V<®1g. £ LTffe. 

NMR (400 MHz, CDClg) 8 ppm : 0.12 (6H, s) , 0.95 (9H, s) , 4.83 

(2H, s), 5.31 (2H, s), 7.45 (1H, d, J=8 Hz), 7.67 (1H, d, J=8 Hz), 7.88 
(1H, s) 

I Mbvmax CHClg cm -1 : 2956, 2931, 2958, 1766, 1156, 840 

T^*^? bJV m/z (FAB) : 279 (M + +l) 0 

(8) 4 h>>>/<>s;;i/= 2 - (T-fe h Jri/^^;i/) -5 - [ (tert-^ 
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(7) T?#fc6- [ (tert-^/l/S^^/l/J/U/I/) **ci/** •/!/] -1 (3 

H) -AV^y^JV'yJy (932.9 mg, 3.35 mmol) &rh7tKD75> (3 m 

I) izmfrL. ykWMkXVVJ* (188.0 mg, 3.35 mmol) <Z)7k (1.2 ml) mm^M 

rtl&N, N-^f;i/^M75K (10 nl 
) IzmML. 4-* h^^>^V=^nU K (577.3 mg, 3.69 mmol) 

, M^#;S:80 o CT'i^r^#bfe o atettfeftgrtft, gfrSfcr^-tf-McSS 

10 ml) iCig^U 0°CfCT, 4- (N, N - ^;i/T ^ ) tfU^> (450.3 
mg, 3.69 mmol) £ j&ft T -fe ^ ;i/ (289.4 mg, 3.69 mmol) £#[Ix.£ 0 iffi-£#f£ 

(1 : 10-1 : 5) «f3ffc-&4&905.6 mg (JR^S 

59%) &iftM#lStlt^. 

NMR h;b (400 MHz, CDClg) 8 ppm : 0.08 (6H, s) , 0.92 (9H, s) , 2.08 

(3H, s), 3.82 (3H, s) , 4.74 (2H, s) , 5.28 (2H, s) , 5.49 (2H, s) , 6.91 ( 
2H, d, J=8 Hz), 7.38 (2H, d, J=8 Hz), 7.43 (1H, d, J=7 Hz), 7.48 (1H, dd 
, J=7, 1 Hz), 7.94 (1H, d, J=l Hz) 

I R^^i? h;Vvmax CHClg cm -1 : 2957, 2931, 2858, 1721, 1257, 909, 839 

hJl m/z (FAB) : 457 (M + -l) 0 
(9) 4 2 - (Ti2 h*S/-*^/l/) -5 - (fcKn^ri/^ 
^;i/) ^> VT- h 

(8) T*#£4 h^S//<>^= 2 - (Tiz h^Pi/^^;i/) -5 - [ (te 
rt-y^;i/S;^^;i/i/U;i/) tf3r$/*^-;i/) ] y<y*JT~b (905 mg, 1.97 mmol 
) Sfh7tK077> (5 ml) lCj§)&*U ^ h^^;i/T > ; E-^A=7;i/^- 
U K (1 Nr |>7fc KD77>M ; 9.9 ml, 9.9 mmol) (592.9 mg, 9. 
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87 mmol) ZMZ-fz.* &50°C T*mmMW&, ^l$:SJ±TSSlfc 0 V*^ 

^;i/-^^r-9-> (1:1) l^lT^ffilt, ^fBttltr%500. 1 mg (I&^74% 

NMR (400 MHz, CDClg) 8 ppm : 2.09 (3H, s) , 3.82 (3H, s) , 4.72 

(2H, s), 5.29 (2H, s) , 5.50 (2H, s) , 6.91 (2H, d, J=9 Hz), 7.39 (2H, d, 
J=9 Hz), 7.47 (1H, d, J=8 Hz), 7.53 (1H, dd, J=8, 1 Hz), 7.97 (1H, d, J 

=1 Hz) 

I RX^? h;i/v max KBr cm" 1 : 1737, 1714, 1519, 1253, 1039 
VXX^ h;i/ m/z (FAB) : 345 (M + +l) 0 
(10) 4 h^ri/^>^;i/= 2 - (T-fe h*c*s**)\/) - 5 - [ [fcfX (T 

u;i/^-^i/) ^-^r>>^^;i/] ^>!/7-h 

(9) T-mti b*i/s<y¥)l= 2 - (y-fe h^rS/^^;i/) -5 - (UK 
n3fi>*^;i/) ^<yVT— h (480.4 mg, 1.40 mmol) DD*#> (10 ml 

) Stt&OriC?H0L«#Lfc#£, (195.4 mg, 2.79 mmol) £ 

tf* (7 V A/**ri/) iV4 V tf;i/T ^ 3ftX>^> (Tetrahedron Lett 
., 30^, 4219S (1989*£) ; 444.9 mg, 1.82 mmol) fcjd;*., »^ft%RIST?15 

*D^.fe„ I^i & 5 b t o t: ic^ip I, tert-^/i/t Fn^*-* 

S/F (0.6 ml) SrJnit, 3&-£4&fcg$BJC#ffiU 15^ra*#L/fe. »?PMK** 

h U ^A^M^ftitt h U ^A*»»[S:itlA, a-^«S:io^iBr*#b 

, j^^x^;i/-/\dp-»f > (l : 2~1 : 1) I^ilt^ffib, ©SBffc-£%598. 
3 mg (JK^85%) Sr*^®M«I^btHfe„ 

NMR X^^hil/ (400 MHz, CDClg) 8 ppm :2.10 (3H, s) , 3.82 (3H, s) , 4.50 
-4.53 (4H, m), 5.08 (2H, d, J=8 Hz), 5.23 (2H, dd, J=ll, 1 Hz), 5.29 (2H 
, s), 5.33 (2H, dd, J=17, 1 Hz), 5.51 (2H, s) , 5.90 (2H, ddt, J=17, 11, 
5 Hz), 6.91 (2H, d, J=8 Hz), 7.39 (2H, d, J=8 Hz), 7.49 (1H, d, J=8 Hz), 
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7.55 (1H, dd, J=8, 2 Hz), 7.98 (1H, d, J=2 Hz) 

I R^^^ h;i/vaax CHClg cm -1 : 1721, 1516, 1256, 1031, 989 

"7*;*/** hJV m/z (FAB) : 505 (M + +l) 0 

(11) 2- (Ti? h3f^*^;i/) -5 - [ [t?X (7'iM=Sr>» 

(10) T*#£4 h^ri/K>i?;i/= 2 - (Tiz h=3ri/^^;i/) - 5 - [ [ 
tf* ***U;i/] ^-^ri/^^;i/] ^>^7-h (590.3 mg, 1. 

17 mmol) tT — V-Jl (600 mg, 5.55 mmol) (DM^®) £ 0 °C iZfttl® LMW V & 

h'j7^n»» (2 mi) zMitt-o 2o^r« 
lit. u^m* bJvx.yT'M&, mmTT-mmi<Tm&&mft*:m^f=. (-a- it 

*j»tca«a5< 2NffiK*»?R do mi) &#n;L, ai«iLfc*^/^>ift&»Kx 

TMSl, SfH^% (477.5 mg, jR^jMKD 5:ife0MlJKi: lt#fe„ 
NMR (400 MHz, CDC 1 g) 8 ppm :2.17 (3H, s) , 4.57 (4H, m) , 5.15 

(2H, d, J=8 Hz), 5.27 (2H, d, J=10 Hz), 5.36 (2H, dd, J=17, 1 Hz), 5.57 
(2H, s), 5.92 (2H, ddt, J=17, 10, 7 Hz), 7.55 (1H, d, J=8 Hz), 7.61 (1H 
, dd, J=8, 2 Hz), 8.13 (1H, br s) 

I RX^# h;i/vmax CHClg cm -1 : 1738, 1700, 1256, 1167, 1028, 989 
V**^* h;i/ m/z (FAB) : 385 (M + +l) e 

(12) (1R, 2R) - 2- [ Ib^y*- 2 - [ (IE, 3E) -4 - (4 
-V7 J - 2 -7MD7x-;V) -1, -1, z-v^r* 

5 ->f;i/] ^tf] -1- (2, 4-^7^071-^/) -1- [ (1H 

-1, 2, 4 - h y tv-ji- 1 ->r;i/) :/nt:°;i'=2- (y-tzh^> 

-5 - [ [ifx (7^;^^^) *x*y;i/] ^>!/T 

- h 

[0 3 2 8] 
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[fC4 4] 




[0 3 2 9] 

(11) 7?#fe2 - (T-fe b^-y^^JV) - 5 - [ [tfx (7 V)V**ri/) ft 
XtJnU;1/] *-*S/*^;i/] (475.5 mg, 1.24 mmol) Sfh7tKn7 

(5 ml) JC»#U 0^ fCMJLfg^LTV^t^ (189. 
2 mg, 1.49 mmol) £N, N-^fMM7^ K (15 n 1) £#[J;i£o 
^£^SJC#^L40#Ki£?#L7co M££^ffiT©£U JffiS^CD 2 - (T"feh^ 

i/^^;u) -5 - [ [tfx (r u;i/^-^i/) ^-=Sri/^^;b] 

[0 3 3 0] 

1 4 - [ (IE, 3E) -4 - [ h^>*~ 5 - [ [ (1R, 

2R) -2- (2, 4-J/7il/ta7i-W - 2-t FD^i/ - 1 - ^f 
3- (1H-1, 2, 4 - h U 7l/-/b- 1 ->f;i/) ^Dfcl°;i/] -l, 3 

2 --T;V] -1, 3 ^x — -3-7MD/^!/-h 

U;i/ (544.6 mg, 1.00 mmol) fh7tKD77> (5 ml) CDM^^C, tK 
itft^hU^A (55%iMfr7 : -f Xrt-*/ay ; 56.9 mg, 1.31 mmol) rf? 
Hfc©® WMffitM £ M ^ T ic 30# nit* £ b „ U^® 

h^ri/^^;i/) -5 - [ [trx (ru;i/^-^r^) ^^^'j;i/] ^s/*^;!/] ^ 
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(2:1) 8te**T!*ffiU mg (JRJ*541%) &«JM&T*#fi 

NMR (400 MHz, CDClg) 8 ppm : 1.46 (3H, dd, J=7, 2 Hz), 2.15 ( 

3H, s), 3.04 (1H, tt, J=ll, 5 Hz), 3.53 (1H, t, J=ll Hz), 3.54 (1H, t, J 
=11 Hz), 4.02 (1H, q, J=7 Hz), 4.11-4.20 (2H, m) , 4.49-4.57 (4H, m) , 5.0 
1 (1H, d, J=4 Hz), 5.11 (2H, d, J=8 Hz), 5.23 (2H, dd, J=10, 5 Hz), 5.33 
(2H, ddd, J=17, 6, 1 Hz), 5.43 (1H, d, J=14 Hz), 5.47-5.55 (3H, m) , 5.8 

3- 5.96 (3H, m), 6.56 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.89- 
6.97 (3H, m), 7.33 (1H, dd, J=10, 1 Hz), 7.40 (1H, dd, J=8, 1 Hz), 7.42- 
7.46 (1H, m), 7.56-7.60 (2H, m) , 7.62 (1H, dd, J=8, 1 Hz), 7.85 (1H, d, 
J=l Hz), 7.89 (1H, s), 7.96 (1H, s) 

I R*^? h;i/vmax Liquid film cm -1 : 2232, 1731, 1504, 1276, 1258, 102 
6, 733 

V^^^nil/ m/z (FAB) : 909 (M + +l)„ 
(13) WVU = \L Kn^> = 4 - (T-fe b*cZs*?-A') ~ 3 - [ [ ( 1 R, 
2R) - 2- [ [ b^y*- 2 - [ (IE, 3E) -4 - (4 - 2/7 - 2 - 7 

;i/tn7x^;i/) -1, -1, 3 - vx^y-y- 5 -A ;b] 

-1- (2, 4-i?7Mn7ii;i/) -1- [ (1H-1, 2, 4-h 

U T V — ;i/ — l — -Y ;i/) ynsK**/] ^>^ = *X7? 

(12) (1R, 2R) - 2- [ [h^>X-2 - [ (IE, 3E) - 

4- (4 -l/YJ - 2 -7;i/3fn -7ai— /I/) -1, 3-y^^X— -1, 3 

-s?***>- 5 ->r;v] ^^-] - i- (2, 4-j;7ji/tn7i3) - i - 
[ (ih-i, 2, 4 - h ury-;i/- i ->r;i/) yntf;i'=2- (r 

•fe h3f £/*^;i/) -5 - [ l\Z7s (TV)l**is) ^^*'J ;b] * ;i/ ] 

^>yT-h (368.3 mg, 0.41 mmol) ^'^00^^ (5 ml) (C^^b> 

fcfX (h'j7x-;i/*^7^>) ^^nn/^^^A (14.7 mg, 0.02 mmol) £ 
*mit b U 7*fiWX (240.1 mg, 0.83 mmol) fcflD*., M^r#» $:IfiT'l^« 
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r#bfc 0 »&«fc*jBET«ttu aswwjcs*-*:/ (30 mi) nmmmm*mi- 

(30 mi) zMjtmfozm&h. m&m*&t>°emi&v'c 

Mb ft fcffiW;<D?%m Cosmosil 75 C l8 -PREP (1~i3 9 >f 7^ * §g ; 20 g) & 

ffiV^3£ffl:fr9A* D7 h^7-f -iCtfU 7k-*#J-Jl (4 : 6~3 : 7 

«Htll*5.6 mg (JR3S25%) ^^©BfttLtife. 

NMR f>;b (400 MHz, CDgOD) 5 ppm : 1.44 (3H, dd, J=7, 2 Hz), 2.12 ( 

3H, s), 2.97 (1H, tt, J=ll, 5 Hz), 3.54 (1H, t, J=ll Hz), 3.55 (1H, t, J 
=11 Hz), 4.04 (1H, q, J=7 Hz), 4.08-4.16 (2H, m) , 4.96 (2H, d, J=5 Hz), 
5.03 (1H, d, J=5 Hz), 5.39 (1H, d, J=14 Hz), 5.48 (1H, d, J=14 Hz), 5.55 

(1H, ,d ,J=15 Hz), 5.61 (1H, dd, J=15, 2 Hz), 5.87 (1H, dd, J=15, 5 Hz) 
, 6.57 (1H, dd, J=15, 11 Hz), 6.78 (1H, d, J=16 Hz), 7.02-7.09 (2H, m) , 
7.10 (1H, dd, J=16, 11 Hz), 7.49-7.66 (4H, m) , 7.79 (1H, t, J=8 Hz), 7.8 
6 (1H, dd, J=8, 1 Hz), 7.92 (1H, s) , 7.94 (1H, d, J=l Hz), 8.28 (1H, s) 
I RX^^ h;i/vmax KBr cm -1 : 3433, 2231, 1733, 1503, 1384, 1141, 1120, 

975, 543 

7X^^n;i/ m/z (FAB) : 851 (M + +1) D 
[0 3 3 1] 

(mmm 2 ) 

WVU = 2 -7t h3f S/ - 5 - [ ( 1 R, 2R) -2 - [ [h5>^-2- 
[ (IE, 3E) -4- (4-J/7;-2-7;i/tD7x-;i/) -1, 3-^9 

i/x-;b] -l, 3 -y**yry- 5 -4 ;u] - l- (2, 4-yy)\/* 

D7i-^) -1- [ (1H-1, 2, 4-h VTV-A- 1-411) *ml 
[0 3 3 2] 
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Hfc4 5] 




[0 3 3 3] 

(1) TD;i/=5- [ (4 h*S//<>^) *3fS/] -2, 

[0 3 3 4] 
[ft 4 6] 



[0 3 3 5] 

2 -;t3fV 40l/#;i^ (2.92 g, 20.0 mmol) „ *; J/ V U J/^/T ^ > (3.6 
3 g, 20.0 mg) , R.Tf3LV{£TV J]/ (2.01 ml, 22.0 mmol) £N, N-*?*^;i/ 
^A7U* (30 ml) {C?^U 3<©ifi^S:60TC iC#M LT30^^# L£ 
q n/\dp^;i/T^ y (3.63 g, 20.0 mg) fc, 4-*V*rl/'<y¥)\s=>7 

D'J K (3.13 g, 20.0 mmol) I^S:MT*30^riI^lfe„ #£P^ 

;V85 g&JSV^fcj&^A* □ v h V^yj -fC#U Bt^x^;i/-/\dr-9-> (1 : 
5~9 : 2 5) IMIt'Uffib, *I!flS^»1.48 g (JR*S24%) &, ^M^CD 

NMR 7.K>7 b)l (400 MHz, CDClg) 8 ppm : 2.70 (2H, t, J=7 Hz), 3.17 (2H, 
t, J=7 Hz), 3.81 (3H, s), 4.75 (2H, dd, J=6, 1 Hz), 5.06 (2H, s) , 5.33 ( 
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1H, dd, J=10, 1 Hz), 5.41 (1H, dd, J=17, 1 Hz), 5.95 (1H, ddt, J=17, 10, 
6 Hz), 6.89 (2H, d, J=9 Hz), 7.28 (2H, d, J=9 Hz) 
I RX^^7 h;b vmax CHClg cm -1 : 1732, 1516, 1252, 1173, 1080, 1036 
V**^? b)V m/z (EI) : 306 (M + ) 0 

(2) 7UJl/=2-t Kn^ri/- 5- [ (4 b^y^<yP)l) - 5 
-Jt*V<y# J T- h 

i&itmm (1.0 M i?^;ix.-v L )im&'> 8.8 ml, 8.8 mmol) fc^h^tFn 

y^y (5mi) izMz.. o°cizxmWLX^^^^ TKifU^th'^A ( 

605.3 m g , i6.o mmol) zjjQx_fc 0 ■^m.^m.^mwm^m^^xu^mzio^-m 
n^®.zmtti,t=.o m&m*n^m®i&mfrbterLx- (d 

T'#fc7'J;i/=5- [ (4 h^2/K>^;i/) tf3^>] -2, 5-i;^-^y^ 
y* J r- V (1.84 g, 6.0 mmol) ©^h^H FD77> (5 ml) ?§?&£lO#fI9 

65 g£Mv^#^A^n^h^:7>f -fc#u mm^ji-^v-y o : 1 

0-2 : 5) ^fS^-a-#ll.26 g (^68%) ^M^fi^K 

NMR 7.s<>7 hJl (400 MHz, CDClg) 8 ppm : 1.91-2.05 (1H, m) , 2.16-2.24 (1H 
, m), 2.43-3.58 (2H, m) , 3.81 (3H, s) , 4.23-4.27 (1H, m) , 4.67 (2H, dt, 
J=6, 1 Hz), 5.06 (2H, s) , 5.28 (1H, dt, J=10, 1 Hz), 5.34 (1H, dq, J=18, 

1 Hz), 5.91 (1H, ddt, J=18, 10, 6 Hz), 6.89 (2H, d, J=9 Hz), 7.29 (2H, 
d, J=9 Hz) 

I h;i/vmax CHClg cm" 1 : 3322, 1743, 1252, 1171 

x^X^ m/z (FAB) : 309 (M + +l) 0 

(3) y;;i/= 2 -r-fe b*y- 5 - [ (4 b*y<yy)v) Jt*y]-5 
-**v^y%j r- b 

(2) t#fc7'jjv=2-tFn*j/-5- [ (4 - * b*y<yi?J\s) 

is] - 5 -**V^y% J T- h (1.26 g, 4.09 mmol) £ 0 °C (CT U ^' > (1 
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5 ml) izmmV, mtT-tm (481.2 mg, 6.13 mmol) £#[lx.fc 0 

1:5) »&*Mre*ffiU *Kfl:^»1.36 g (JRapS95%) £ftS&tf>?tfPtK%St £ 

NMR (400 MHz, CDCI3) 8 ppm : 2.11 (3H, s) , 2.12-2.30 (2H, m) , 

2.41-2.52 (2H, m) , 3.81 (3H, s) , 4.63 (2H, d, J=6 Hz), 5.04-5.07 (1H, m 
), 5.06 (2H, s), 5.25 (1H, dd, J=10, 1 Hz), 5.33 (1H, dd, J=18, 1 Hz) , 5 
.89 (1H, ddt, J=18, 10, 6 Hz), 6.89 (2H, d, J=9 Hz), 7.29 (2H, d, J=9 Hz 
) 

I RTs^V WW max CHC1 3 cm -1 : 1742, 1614, 1516, 1252, 1170, 1036 
V^X^^ Ml/ m/z (FAB) : 351 (M + +l) 0 

(4) 4 -Tir 5 -t^rV^>^>i 

[0 3 3 6] 

[ft 4 7] 

O 

cr^CH 3 
o o 

[0 3 3 7] 

(3) t1#fe7'J;i/=2-7th^i/-5- [ (4 htriyOVJl) 

*/] -5-t*y^>*;r-h (i.36 g, 3.88 mmoi) , r-y-;i/ (1.50 g , 

13.87 mmol), Mh'j7;i/tn« (3 ml) HIMl- (11) B# 

a 

NMR X^^hJV (400 MHz, CDClg) 8 ppm : 2.15 (3H, s) , 2.18 (1H, ddd, J=l 
6, 8, 1 Hz), 2.23-2.30 (1H, m) , 2.45-2.59 (2H, m) , 4.65 (2H, dt, J=6, 1 
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Hz), 5.09 (1H, dd, J=8, 5 Hz), 5.27 (1H, dt, J=17, 1 Hz), 5.35 (1H, dd, 
J=10, 1 Hz), 5.91 (1H, ddt, J=17, 10, 6 Hz) 

I RXKt? h;i/ vmax CHClg cm -1 : 1746, 1714, 1375, 1276, 1248, 1184, 107 
7 

V**^? m/z (FAB) : 231 (M + +l)„ 
(5) TU;i/=2-Tirh d ri/-5-[(lR, 2R) - 2- [ [ 2 
- [ (IE, 3E) -4- (4-^7;-2-7Jl/t07ii;i/) -1, 2>~Zf 

^t^i-M -1, 3 -v**vy- 5 --f;i/3 ^^-] -1- (2, 4-i?^;i/ 
tD7i-ji/) -1- [ (1H-1, 2, 4-b'j7i/-;i/-i-^;i/) 
] ^n^dr^/] - 5 -*3rV^y$ j y- Y 

[0 3 3 8] 
[ft 4 8] 



[0 3 3 9] 

(4) -e#£4 -Ti2 h^PS/- 5 -T Vfr**i/- 5 V^>#>^ (34 
5.3 mg, 1.50 mmol) R.Xf&1t**W A/ (209.4 mg, 1.65 mmol) £ % HflSflf 1 

- (12) tBf«**asT» J Rj»a-e:«ai > r*rfcjcj:y, «is©4 -r* n^s/ 

[0 3 4 0] 

##M1 4 - [ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 

2 R) -2- (2, 4-^7^n7i-^) - 2 - t Kn^r^ - 1 - ^f 

3- (ih-i, 2, 4 - h y T!/-/i/- i --r;i/) 7°nt>] ^tf] -l, 3 
-^^rU->- 2 ->r -l, 3 - 3 -7)]/#w<y\r—h 

y;i/ (542.6 mg, 1.00 mmol) , T^Mit^ h >J tfi* (55%$£$fr5 s -f X-rt- S/ 3 > 



N 
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; 96.0 mg, 2.20 mmol) , &£>\ ±-e#7ci|©§gCD 4 - 7 i2 h * t/ ~ 5 - 7 V fr* 
3f 5 — it^-V — ^y^ 7-f;i/=^nU fh7t K077> (7 ml) cfr 

, nsfeMi- (12) iira^^^T-M^s^a-rsr^tcj:*;, iajt, * 

^n?h^7Y-tc#U »Kx^^/-/\^-b-> (1:1) a-£*«ET?*flJU 
#iaft^i:M»4 - [ (1 E, 3 E) -4 - 5 - [ [ (1R 

, 2 R) - 2- (2, 4-i/7M0 7i-^) - 2 - \L K □ * ^ - 1 - * 

-3 - (ih-i, 2, 4 - h y i ->f*;i/) ^otf;i/] ^] -1, 

3 -^#3f-9->- 2 ->f ;v] -l, 3 i/x-;i/] -3-7MD^>y- 

hU;i/©«^« 567.4 mg (^fBfb-^#l#* 283 ngffi^) 

(6) V i?7A= 2 -r-fe 5 - [ ( 1 R, 2 R) - 2 - [ [ h5>X- 

2 - [ (IE, 3E) -4 - (4-i/7;-2-7JWn7i-;i/) -1, 3- 
Zf#Vx.-)\,-\ -1, 3 -$;>r*-fr>- 5 ->f ;V] -1- (2, 4-V7 

^n7i-;b) - l- [ (ih-i, 2, 4 - h y r 1 ->f/l/) 

(5) t'#fc7V;i/ = 2-7th^-5-[(lR, 2 R) - 2 - [ [h^ 
>X-2- [ (IE, 3E) -4- (4-->7;-2-7;i/tD7i-Jl/) -1 
, 3-7^n;i/] -1, 3 -v-xz-vry- 5 — f ^tf] -1- (2, 4 

-i?7Mn7i-;i/) - 1 - [ (ih-i, 2, 4 - h y 7 1 ->r;i/ 

) -futf^w-b-yt^-yo* ;r-h£4- C (ie, 3E) - 

4 - [ h^>^~ 5 - [ [ ( 1 R, 2R) - 2- (2, 4 -^7Mn7i-/b 

) - 2 - 1 Kndp*/- 1 3 - (ih-i, 2, 

-4 ;i,) 7"nt:^] -1, Z-V^r^y-2-4 ^ -1, 3->f#S? 

x-;v] - 3 - 7;i/tn^>V- h U;i/®I^ (±4) , fc** (h'J7i-^ 

*770) ^'7nD7N°7^7A (12.9 mg, 0.018 mmol) , h U 

^;i/^.7C (116.4 mg, 0.40 mmol) IftMl- (1 3) £ RflSfc 

Cosmosil 75 C 18 -PREP (7"7J 9 A -r* V M l 20 g) §:M^fc^ffi?!j7A7 D? h 
y^^^T -JCtf U 7k-**J-;i (4 : 6~3 : 7) »^*«t*e*HJ Lfe. # 
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&*lfe:79*S/3>«:»»U mmmkLX. *flBBa*ffc#*86.0 mg ( (5) 

NMR ^.^^ (400 MHz, CD3OD) 8 ppm : 1.31 (3H, dd, J=7, 1 Hz), 2.11 ( 
3H, s), 2.04-2.27 (2H, m) , 2.45-2.62 (2H, m) , 3.01 (1H, tt, J=ll, 5 Hz), 
3.52 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 3.82 ((1/2)H, q, J=7 Hz), 
3.84 ((1/2)H, q, J=7 Hz), 4.11-4.21 (2H, m) , 4.86-4.91 (1H, m) , 5.04 (1 
H, d, J=4 Hz), 5.41 (1H, d, J=15 Hz), 5.46 (1H, dd, J=15, 2 Hz), 5.87 (1 
H, dd, J=15, 4 Hz), 6.59 (1H, dd, J=15, 11 Hz), 6.79(1H, d, J=15 Hz), 6. 
97-7.05 (2H, m), 7.09 (1H, dd, J=15, 11 Hz), 7.50-7.55 (3H, m) , 7.78(1H, 
t, J=8 Hz), 7.98 ((1/2)H, s) , 7.99 ((1/2)H, s) , 8.31 ((1/2)H, s) , 8.33 
((1/2)H, s) 

I R^^^ h lb v max KBr cm -1 : 3436, 2231, 1734, 1615, 1417, 1385, 1257, 
1142, 1051 
^7,7^7 hJV m/z (FAB) : 737 (M + +l) 0 
[0 3 4 1 ] 

(mmm 3 ) 

V VtJ A = [ (1R, 2R) -2 - [ [h^>X-2 - [ (IE, 3E) -4 
- (4 -VTJ - 2 -7 )V*uy x.-)\;) -l, 3 - - ;b] -1, 3- 

¥**vy- 5 - l- (2, 4-^7;^n7x^;i/) - 1 - [ 

(1H-1, 2, 4 — h V T s J — Jl— 1 7*0^)1] =b^y7 

-2- (y-fe hZ-i/t^-lv) -l, l-i/^n^DA°>i/^;i/#^ri/7-h (M 
m^e-2(Di- b V ^A±^) 

[0 3 4 2] 
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[0 3 4 3] 

(i) ru;v= 4 h=3p5>^C>^;i/ = S/X- 2 - (r-fe h^r^^^;i/) -1, 

[0 3 4 4] 
lit 5 0 ] 



[0 3 4 5] 

r u;i/= 2 -jt^v- 3 -^iJ-trs/^n [3. i. o] ^^-y- l 

(J. Org. Chem., 54#, 5684K (1989*£) (CgE^ ; 644.2 mg, 3.5 
4 mmol) £7y ;i/7;i/=I-;i/{C^^L/, TKSMfcAUtfA (178.6 mg, 3.18 mmol 

^IbtMI©@ft^t#t„ rtl&N, N-^fMWI/A7 5 F (3 ml) (c 
?8fl¥U 4 h^f £/^>^;b = ? □ U K (664.0 mg, 4.11 mmol) ZS 
^&&80T;Tf20#fiHB#l/fc. »-£4& tMfai&tt^^-^^KMtfc 

y (10 ml) lC*§j&*U 0°CfCT, 4- (N, N - *J * f^l/7 $ J ) tfU^> (4 
32.0 mg, 3.54 mmol) M&ikT (277.6 mg, 3.54 mmol) 
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m^mux'immmn^ y^^m^x^^w±v> 4«^nD^>t 
g^Mv^Tj^A^nvhy^^-icttu mm^ii-^vy o : 4 ~ 

1:2) IMIt'iffibt, «gBft£&521.9 mg (M§41%) £Mfe?ffPt^M 

NMR (400 MHz, CDClg) 8 ppm : 1.48 (1H, dd, J=9, 5 Hz), 1.57 ( 

1H, dd, J=8, 5 Hz), 1.95 (3H, s) , 2.25-2.32 (1H, m) , 3.81 (3H, s) , 3.93 
(1H, dd, J=12, 8 Hz), 4.19 (1H, dd, J=12, 6 Hz), 4.55-4.66 (2H, m) , 5.11 
(1H, d, J=12 Hz), 5.15 (1H, d, J=12 Hz), 5.21 (1H, d, J=ll Hz), 5.29 (1 
H, dt, J=17, 1 Hz), 5.83 (1H, ddt, J=17, 11, 5 Hz), 6.88 (2H, d, J=8 Hz) 
, 7.30 (2H, d, J=8 Hz) 

I h;i/vmax CHC1 3 cm -1 : 1730, 1516, 1321, 1255, 1132, 1035, 909 

VXX^? hJV m/z (FAB) : 363 (M + +l)„ 

(2) 7U;v = tKn^f>=h7>^-2 - (r-fe V*i/*3-Ji) -1. 1-5/ 



[0 3 4 7] 

(1) XntcY U;V=4 hdri//<>^;i/=^X - 2 - (TiZ 
) -1, l-J/^n7'D;t>^^Ji?^i/7-b (521.9 mg, 1.44 mmol) , T 
(600 mg, 5.55 mmol) , ^b'J7^nii (3 ml) H»J 1 
-(11) t.mU^mX'^m^i±mm-t^^iHZ «fc »J, «3Bft-£&340.1 mg ( 
M597%) &#fc„ 

NMR h;i/ (400 MHz, CDClg) 8 ppm : 1.99 (1H, dd, J=9, 4 Hz), 2.02 ( 

lH.dd, J=9, 5 Hz), 2.05 (3H, s) , 2.40-2.48 (1H, m) , 4.17 (1H, dd, J=12, 



[0 3 4 6] 



[ft 5 1 ] 



O 
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9 Hz), 4.58 (1H, dd, J=12, 5 Hz), 4.64-4.75 (2H, m) , 5.34 (1H, d, J=10 H 
z), 5.35 (1H, d, J=17 Hz), 5.88 (1H, ddt, J=17, 10, 5 Hz) 
I RX^f h;i/vmax CHClg cm" 1 : 1758, 1679, 1410, 1373, 1153, 1036 
V^X^ h;i/ m/z (FAB) : 243 (M + +1) Q 
(3) 7V;i/= (1R, 2R) - 2- [[h^>X-2 - [ (IE, 3E) -4 
- (4-i/T;-2-7Jl/tD7i-Jl/) -1, 3-^#^X-;i/] -1, 3- 

V**vy- 5 --r;i/] -l - (2, 4 -i;^;i/^-n ^i^;i/) -1- C 
(ih-i, 2, 4 - bVT^-K- l - J )i) tf;i/=i/^- 2 - 

(7-fe h^ri/^^;v) -l, i-s/^n^n;i>i;*;^^^7 - h 

[0 3 4 8] 
[t5 2] 



[0 3 4 9] 

(2) t#fc7'J;i/=t Kn^>=b7>^-2- (Tir h=¥i/^^;i/) -1 
, 1 -VV D^n;ry^*;V#^r^7- h (333.8 mg, 1.38 mmol) %.T$t&ikJt 
(159.5 mg, 1.26 mmol) HSfeM 1 - (1 2) ^IH^^^^T^iS 
£-fr#t3!1-£Z:£tC J: U, ffi^(^)>>X-2- (T-feh^r^^^^) -1~[ (TU 

[0 3 5 0] 

###J 1 7?*&^£4 - [ (IE, 3E) -4 - [b^>X-5 - [ [ (1R, 

2 R) -2- (2, 4-^7WD7i-;i/) - 2-fc Fn^i/- i -^f ;v- 
3- (ih-i, 2, 4 - h U7V-;i>- i ->r;i/) ^n^;H -1, 3 
- i/^-^rit>- 2 --r;i/] -l, 3 i?xn;i,] - 3 - ^;i/^rn ^> h 

U;i/ (547.0 mg, 1.01 mmol) , ^{fc^ h U (55%Ittf^yt->>3> 
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;57.2 mg, 1.31 mmol) , &t>\ ±T#^|fiS^©^^-2- (7 h * V * * 

) -i-[ ^j;b^-;i/]i/^n^n;i>*ji/^i/;i/ = ^n'JF 

£> ^h^tiKn7^> (5 ml) cf. HSfeMi- (12) 

fee -£;ft£> g£M^£#^A?avh^:7^-&cttU B^Bftx 

^;i/-/\^r-^> (1:1) *i-£r?MT*?f ffiLT, ^gHfb-£#I 4 - [ (IE 

, 3E) -4- [h^>X-5- [ [ (1R, 2 R) -2- (2, 

n7xiii/) -2-tFn^i/-i-^f;i/-3 - (ih-i, 2, 4-MJT 
1 ->f ;b) ^"nnvi/] ^^-] -1, 3 - v**vy- 2 -ajiI -1, 
3 re- - 3 - yjv^u Ky y*~ h y ;i/©*g-£-%669.3 m g (^fafl;-£ 

270.5 mg*B^)£#£ 0 
(4) C (1R, 2 R) -2- [ [h^>^-2- [ (IE, 3E) 

-4- (4-i/7;-2-7;WD7ii^/) -1, 3-y#^x^;b] -1, 

3 - ^;$-3fiJ->- 5 -a ill ^^-] -1- (2, 4-i;7Wn7x-;i/) -1 

- [ (ih-i, 2, 4-h'J7y-;i/-i-^^) ynt^;i/] = h ^ 
>x-2- (r-fe h^>>^^;i/) -1, 1 nyn7i>^^j;i/^>^^- h 

(tC§BBl$ffcliS-tO 

(3) T^fc7Uil/= (1R, 2R) -2- [ [h^^/^-2- [ (IE, 3 
E ) -4- (4->>7;-2-7Jl/tn7x-;i/) -1, 3 -?*# i?X. — )Vl - 

i, 3 -v**^y- 5 ->f ;H -1- (2, 4-^7;i/tn7x-;i/) 

- 1 - [ ( 1 h- 1 , 2, 4 - h y T*S-fr- 1 — f ^) :/ntf;i/=S/ 
:*-2- (y-fc h Jpi/^^71/) -1, l-i/^n^n/'?>^;^^i'7-ht 

4 - [ (IE, 3 E) -4 - [ Y^yTs- 5 - [ [ ( 1 R, 2R)-2-(2, 

4- i/'7MD7x-;i/) - 2 Fn^t/- 1 3 - (1H-1, 2 

, 4 - h y 7i/-^- i --r;i/) ^nt:>] -1, 3 >- 2 - 

>f;i/] -1, 3-y#£?x-;i/] -3-7;i/tD^>!/-h'J^fflI^ (^4 

) , tfX (h'j7x-j^7>70) VVUXlrt'yVt! U (12.4 mg, 0.018 mmo 
1) . fclfTkmith 'J^f^X (112.9 mg, 0.39 mmol) HJgM 1 - (1 3 
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mtLXmt~° 3*t£Cosmosil 75 C lg -PREP {-fil^A ; 50 g) £MV\ 

fef h ^*77 Y - (1 : 1~3 : 7) U 

100.1 mg (IRI$I38%) 

NMR h;i/ (400 MHz, CDgOD) 8 ppm : 1.06 ((1/2)H, dd, J=6, 4 Hz) , 1. 

27-1.31((l/2)H, overlapped), 1.29 ((3/2)H, dd, J=7, 2 Hz), 1.32 ((3/2)H, 

J=7, 1 Hz), 1.43 ((1/2)H, dd, J=9, 4 Hz), 1.44 ((1/2)H, dd, J=9, 4 Hz), 

1.86-1.94 ((1/2)H, m), 1.97-2.04 ((1/2)H, m) , 2.03 ((3/2)H, s) , 2.05 (( 
3/2)H, s), 2.99 ((1/2)H, tt, J=ll, 5 Hz), 3.09 ((1/2)H, tt, J=ll, 5 Hz), 

3.51 ((1/2)H, t, J=ll Hz), 3.53 ((1/2)H, t, J=ll Hz), 3.54 ((1/2)H, t, 
J=ll Hz), 3.55 ((1/2)H, t, J=ll Hz), 3.68 ((1/2)H, q, J=7 Hz), 3.73 ((1/ 
2)H, q, J=7 Hz), 4.04-4.30 (4H, m) , 5.02 ((1/2)H, d, J=5 Hz), 5.04 ((1/2 
)H, d, J=5 Hz), 5.35 ((1/2)H, d, J=15 Hz), 5.41 ((1/2)H, d, J=15 Hz), 5. 
48 ((1/2)H, dd, J=15, 2 Hz), 5.53 ((1/2)H, d, J=15 Hz), 5.87 (1H, dd, J= 
15, 5 Hz), 6.59 (1H, dd, J=15, 11 Hz), 6.76 (1H, d, J=16 Hz), 6.90-7.02 
(2H, m), 7.09 (1H, dd, J=16, 11 Hz), 7.49-7.54 (2H, m) , 7.78 (1H, t, J=8 

Hz), 7.86 (U/2)H, s), 7.93 ((1/2)H, dt, J=9, 7 Hz), 7.97 ((1/2)H, s) , 
8.39 ((1/2)H, dt, J=9, 7 Hz), 8.58 ((1/2)H, s) , 8.68 ((1/2)H, s) 

I RX^# h;i/vmax KBr cm" 1 : 3430, 2231, 1733, 1612, 1504, 1370, 1243, 

1140, 1051, 972 
7^^^^ m/z (FAB) : 749 (M + +1) D 
[0 3 5 1 ] 
(H»J4) 

i;yj;^A=5-i/7;-2 - [ [ (ir, 2R) - 2- [ [h^>*-2- 

[ (IE, 3E) -4- (4-i/7;-2-7MD7x^l/) -1, 3-?*# 

^x-;u] -l, 3 -V**+yy- 5 -AM - l - (2, 4-i/7jl* 

D7ii/1/) -1- [ (1H-1, 2, 4 - h U TV-;i/- 1 -A A/) *1~M 
•futfZ-i/l jtjfrtf—M ^>^l/ = *X77-h (M^##5-l7©^^- h U *r 
Ai&) 
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[0 3 5 2] 



lit 5 3 ] 




CN 



[0 3 5 3] 

(1) 2, (r-fe h^ri/^^;i/) 

2, (yn^^fjl/) 3cM^*^;i/ (Chem.Ber., 127#, 2081K ( 

1994^) fCfS« ; 13.3 g, 41.3 mmol) Mfith'Jf A (16.4 g, 200 mmol 

) mmmi- (5) £mm£*&T*&j&2-&mm-? zztizj: y, ffitetft, 

«SS-ft-£4&©ffiSKiS&f&feo ^ U #>F;i/200 g£M<^£:;&^ A* h 

-JCtfU (3:17-3:5) Ml^&T*?£ffi 

UT*Kft-&*6.35 g (M§55%) Mtllilbttfe. 
NMR (400 MHz, CDCI3) 8 ppm : 2.14 (3H, s) , 2.16 (3H, s) , 3.91 

(3H, s), 5.15 (2H, s), 5.52 (2H, s) , 7.37 (1H, d, J=8 Hz), 7.46 (1H, s) 
, 7.99 (1H, d, J=8 Hz) 

I hJlvmax CHCI3 cm" 1 : 1737, 1255, 1056 

V**^? h)V m/z (FAB) : 281 (M + +l) 0 

(2) 5- (bKn^i/^f;i/) -1 (3H) -AVOV?^ J y 

[0 3 5 4] 
[it 5 4 ] 



[0 3 5 5] 

(1) T*#£2, 4-tfX (Ti2 S^rS/^^;i/) gcSS^*^ (6.35 g, 22 
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.7 mmol) (373.2 mg, 2.7 mmol) HJgM 1 - (6) £ Htt 

-^DD^^V (0:1-1 : 10) M^^T'^ffi LT^fB^^2.94 g ( 
IK^79%) &S&-&126 T;&^lT£M&tf>0#£ OT#£o 

NMR (400 MHz, CDCI3) 8 ppm : 4.87 (2H, s) , 5.33 (2H, s) , 7.51 

(1H, d, J=8 Hz), 7.55 (1H, s) , 7.92 (1H, d, J=8 Hz) 
I RX^^ h;i/vmax KBr cm -1 : 3422, 1738, 1138, 1076, 768 
m/z (EI) : 164 (M + ) 0 

(3) l-yf^v-i, 3 - yn Kn^y^>y77>-5-*;wuft F 

(2) T*#&5- (tKD^ri/^f;i/) -1 (3H) ->fV^>y77;> ( 
2.94 g, 17.9 mmol) §fh7tKn75> (100 ml) fC?§^ U M'fizlM V 

(31 g) *M7Lt=. 0 mis®z^u-e3oftmM?m, m^mit^yisy ( 
3 g) -&T&Mht=. a ^.KZQ^mmw^ m&mzzi&vtco mw^h^^^u 
-7^y-zm>w\s, mmm^t>i±xms.rmm^. m^<D^mm^m=.. cm* 
, i/'j*y;i/i5o gi:M^5*5^^DThy57^-i:#b, mm^jv-p 

VUU*9y (0:1-1: 10) I^ilT^tHbfe. MJEE T#ll§ 

(1:2) ^^T'^U, ^fB^#^2.01 g ( 
JRW/o) £i&;&160 °CZm-tZ>Wfo£LTmfeo 

NMR (400 MHz, CDCI3) 5 ppm : 5.43 (2H, s) , 8.03 (1H, s) , 8.06 

(1H, d, J=8 Hz), 8.11 (1H, d, J=8 Hz), 10.18 (1H, s) 
I RX/<^ Mb v max KBr cm -1 : 1758, 1699, 1355, 1323, 1049, 993 
7^X^^ hJV m/z (EI) : 162 (M + ) 0 

(4) 1-t^V-l, 3 Fu-J vKy^y^y- 5 -%;vtf—h U )V 

(3) T*mtc 1 -Hr^V- 1 , 3-j;tFD^y^y75y-5-^;U 
rt h* (2.01 g, 12.4 mmol) 5:fF7liKn77> (50 ml) lcMi£-fei\ 0°C 
IC^L, H Kn^ri/;i/T^ (1.04 g, 14.9 mmol) <DfrW.it± V U ? 
A*¥§M (1.0 N; 14.8 ml, 14.8 mmol) £#[J;L£ 0 tB^&&gffiT?lB#ra3i#L 

tz.%k. MET, ^*^3^©l@S{C^^^-e^liLfe 0 ^n{C7K5:^^«x 
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-jtjfl/rtfl/T*}! K = **2/A&H#T#fe. itife-r- h7t Kn77> (50 ml 
) {CjgjBU OTCJCJfrSILT h 5 > (3.04 g, 30 mmol) & h U 

7^/*n»» (3.13 g, 14.9 mmol) £JtI;tfe. »#«&Hfi^30#iaHR*P*£ 

ifilc#MBL;glC30#ia«#Lfc. I^S:ilt)for{C^f L, IMnjfclteK**- 1* 

0 g5:ffl^fe*7A^n-7h^77^-lC#b, WeWtttto-V VUU* # > ( 
0:1-1:10) I^Majbt, *aB-fb^«Jl.57 g (JRS|579%) ttlBkM, 
200-201 t^tSBfttlt^fe. 

NMR bJl (400 MHz, CDClg) 8 ppm : 5.40 (2H, s) , 7.84 (1H, s) , 7.85 

(1H, d, J=9 Hz), 8.12 (1H, d, J=9 Hz) 

1 RX^t? h;i/vmax KBr cm -1 : 1760, 1055, 1003, 681 
7^^^ h;i/ m/z (EI) : 159 (M + )„ 

(5) 4 h^ri/^>^;i/= 2 - [[fcf* * * * U /I/] * =*f S/ 

[0 3 5 6] 
[ft5 5] . 



[0 3 5 7] 

(4) T'ffcl-t^V-l, 3 - Fn>f v^>V77> - 5 - 
h'j;i/ (1.56 g, 9.78 mmol) &fh5tFn77> (15 ml) JCfiliSSI*, 
fc'J-h U (1.008 N; 9.70ml, 9.78 mmol) 5:j0^fe o I^f&Slt' 




10 7 



ffiffE# 2003-3042285 



#2001—046890 



tt&ftfc. Zltl&N, N-^ifMWI/A7^ K (30 ml) {C*§j§?U 4-*h 
dp ;i/=* a U K (1.53 g, 9.78 mmol) fcfln*., ffl^&«:80TC*e5#ra8l 

ffiTW5&bT^©^#»$:#7io n □ * # > (50ml) fC?§8?U 

0°CiCT^ h^V-Jl (1.40 g, 20 mmol) £tfX (SM V^D 

tf;i/T^7) >f > (Tetrahedron Lett., 30#, 4219H (1989^) ; 3.43 

g, 14 mmol) fcJtJx., £ raST?5#raat# L ^liStCfS L20 

#ra3tffb£^, *#y-;i/ (o.5 mi) £#n*_£ 0 M-£^io#ram#b£^o°c 

&Ci«U tert-^;i/H Fn/^;i/^-df S> K (3 ml) £;&D;i. U^Z^Uizg. 

^7^^DVh^77^-IC#l, @^^X^-;i/-'\^-b->' (2:3) ^it^T* 

fe*7i.^D7h^77Y -ICtfU gf^X^;i/-/\3f-tf-> (2 : 3) 

T*?tffiU «flB-fb^*1.18 g (JR^26%) Uife. 

NMR 7.^9 h)l (400 MHz, CDClg) 8 ppm : 3.82 (3H, s) , 4.58-4.62 (4H, m) , 

5.29 (2H, dd, J=10, 1 Hz), 5.29 (2H, s) , 5.39 (2H, dd, J=17, 1 Hz), 5.5 
3 (2H, d, J=7 Hz), 5.96 (2H, ddt, J=17, 10, 5 Hz), 6.92 (2H, d, J=9 Hz), 

7.37 (2H, d, J=9 Hz), 7.65 (1H, dd, J=8, 2 Hz), 8.00 (1H, br s) , 8.09 ( 
1H, d, J=8 Hz) 

I R^ss? Ml/ vmax CHClg cm -1 : 2237, 1721, 1613, 1516, 1266, 1031, 990 
VXX^ Ml/ m/z (FAB) : 458 (M + +l) 0 
(6) (1R, 2R) - 2- [ LY^y^- 2 - [(IE, 3E) -4 - (4- 

>>r;-2-7;i/tn7x-;v) -l, 3-^#^x-;b] -i, 3-^^-^-^ 

>-5--f;i/] -1- (2, 4-i?7^D7i-W -1- C (1H- 

i, 2, 4-h'j7V-;i/-i->f;i/) :/n i^;i/= 2 - [[fcfx (ru;i/ 
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[0 3 5 8] 
lit 5 6 ] 




F 



[0 3 5 9] 

(5) T?#£4 h*iy<>i?fls= 2 - [[t£* (r'JM^ri/) 
]t^i/^f;i/]-4-^7;^>y7-h (949.1 mg, 2.07 mmol) fcT — V- 
;i/ (1.0 g, 9.2 mmol) ©i^ft$:0iCMl, h'J7MD»| (5 ml) £#tl 

LT»igiM#£i&^7 v :: (^ft3m) „ ^*vy*M%-. ±m&m*m^T. m 

m<D2-[[¥x (7'iM^i/) ^ 'J ;H t# i/ ^ f M -4 - i/7 ; Sit 
MZmt-o r*i£^nn*#:y (20 ml) fc?g^u or fc^jflbi&fls^-tH; 

;i/ (1.27 g, 10 mmol) &tfN, N-^^f MWI/A75 K (15 /t D ZfiUZ-fc 

*ffiTT?«»bT»»ttfifc#*Hft£ (^It3ia) , ffi»©2-[[ifx 

[0 3 6 0] 

f#Ilt'I^5 4- [ (IE, 3E) -4 - [b^>^-5 - [ [ ( 1 R, 
2 R) -2- (2, 4-^7^071-^) - 2 - kl Kn dp */ - 1 - ;* ^JV- 

3- (ih-i, 2, 4-h'J7V-;v-i->f;i/) ^ntf;b] 5=-^] -1, 3 

-2?*^r-9->- 2 ->T;b] -1, 3-/^l^] - 3 - yjl/^U ^> l/— h 
U;i/ (759.6 mg, 1.40 mmol) , *3R^ h U (55%«£$fr7 s -f XA- V a > 
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;73.3 mg, 1.68 mmol) , ±"e»fcfflSS<JD 2 - [[If* (TU^J/) * 

x/fcy ;i/]>r -4-J/7; -^>y-r;i/ = ^n y rh^t Fn 

(8 ml) tj», (12) i:H«ft*ift-efij»S-a:«La'r-BrfcJc 

g&ffl^5*7A^DVhy77-f -ICtfU (2 : 1~ 

5:1) I^lT^ffitT, *flBflS#*656.9 mg (jR^54%) &, ^jt&T^ 

NMR (400 MHz, CDClg) S ppm : 1.43 (3H, dd, J=7, 2 Hz), 3.01 ( 

1H, tt, J-ll, 5 Hz), 3.48 (1H, t, J=ll Hz), 3.52 (1H, t, J=ll Hz), 4.01 
(1H, q, J=7 Hz), 4.09 (1H, ddd, J-ll, 5, 2 Hz), 4.17 (1H, ddd, J=ll, 5, 
2 Hz), 4.56-4.62 (4H, m) , 4.99 (1H, d, J=4 Hz), 5.29 (2H, d, J=ll Hz), 5 
.38 (2H, dd, J=17, 1 Hz), 5.45-5.50 (4H, m) , 5.83 (1H, dd, J=15, 4 Hz), 
5.95 (2H, ddt, J=17, 11, 5 Hz), 6.56 (1H, dd, J=15, 10 Hz), 6.75 (1H, d, 
J=16 Hz), 6.93-6.96 (2H, m) , 6.94 (1H, dd, J=16, 10 Hz), 7.33-7.39 (2H, 
m), 7.40 (1H, dd, J=8, 1 Hz), 7.58 (1H, t, J=8 Hz), 7.69 (1H, dd, J=8, 
1 Hz), 7.82 (1H, d, J=8 Hz), 7.87 (1H, s) , 7.91 (1H, s) , 8.03 (1H, s) 
I R*^ Ml/vmax CHClg cm -1 : 2235, 1729, 1616, 1504, 1277, 1141, 102 
8, 991 

7X^^^ h)V m/z (FAB) : 862 (M + +l) a 

(7) yy*;9A=5-j/r;-2 - [ [ (ir, 2 r) -2- [ ih^y*- 

2- [ (IE, 3E) -4- (4-i/7;-2-7Mn7i-^ -1, 3- 
-l, 3 -pyt^y- 5 ->f/b] -1- (2, A-V? 

WD7x-JI/) -1- [ (1H-1, 2, 4 - h U T\/-Jl- 1 ->f /I/) 

(6) T*#fc (1R, 2R) - 2- [ [h^>^-2- [(IE, 3E) -4 
- (4-i/7;-2-7MD7i-^) -1, 3-^#i?X~;i,] -1, 3- 
^^-^r-9->- 5 — f;i/] -1- (2, 4-^7Mn7x-A) -1- [ 

(ih-i, 2, 4 - h y rv-jv- i ->f zfu b?;i/= 2 - [[if* 

T^^J^y M**i/**M -A-i/7J ^>^7- h (643.1 m 
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g, 0.75 mmol) , H*X (h'j7i-;i/^70) VtUUrt^WJ* (26.2 m 
g, 0.037 mmol) , %.T$fcMit h U ^f;i/^X (534 mg, 1.83 mmol) £gftg$f 

l- (13) t If ^a^t'SJS Stilts ^ i: {: J: y , KESKf^ftlCDffi 
|5!iS£$lfPl#»fc Uffc. Cosmos il 75 Cjg-PREP (^# 9 >f ^r* * m l 25 

g) £fflVN£&tB#^A^n-7 h -jctf u (4 : 6~ 

3 : 7) »-&»are»iiJl/fe. #£*lfe:79*S/a>&«l8U IMilt, 
«S3B«Kfc-&&488.3 mg (IR^79%) ^©il*:i:lT#fe 0 
NMR (400 MHz, CD3OD) 8 ppm : 1.40 (3H, dd, J=7, 1 Hz), 3.02 ( 

1H, tt, J=ll, 5 Hz), 3.45 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 4.00 
(1H, q, J=7 Hz), 4.02 (1H, ddd, J=ll, 5, 2 Hz), 4.16 (1H, ddd, J=ll, 5, 
2 Hz), 5.01 (1H, d, J=4 Hz), 5.21 (1H, dd, J=17, 5 Hz), 5.36 (1H, dd, J= 
17, 6 Hz), 5.55 (2H, s) , 5.86 (1H, dd, J=15, 4 Hz), 6.57 (1H, dd, J=15, 
11 Hz), 6.80 (1H, d, J=15 Hz), 7.02-7.08 (2H, m) , 7.10 (1H, dd, J=15, 11 

Hz), 7.49-7.58 (3H, m) , 7.66 (1H, dd, J=8, 1 Hz), 7.80 (1H, t, J=8 Hz), 

7.83 (1H, d, J=8 Hz), 7.96 (1H, s) , 8.37 (1H, s) , 8.50 (1H, s) 
I R*^# b)V vmax KBr cm" 1 : 3422, 2232, 1731, 1615, 1503, 1276, 1257, 

1140, 1053, 977 
V^*^? h;i/ m/z (FAB) : 826 (M + +l) 
itm%m Ca] D 25 +31.7° (c=0.97, Me0H) o 
[0 3 6 1 ] 

mmm 5 ) 

^V^^A=4-i/7;-2- [ [ (1R, 2R) -2 - [ [ b^>*~ 2 - 
[ (IE, 3E) -4- (4-i/7;-2-7;WD7x-;i/) -1, 

-l, 3 -y**cvy- 5 ->r;i/] -1- (2, a-wk* 
D7i^) - 1 - [ ( 1 h- 1 , 2, 4-hU7!/-;v-i->f;v) 

Ai&) 

[0 3 6 2] 
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[ft 5 7 ] 




.CN 



[0 3 6 3] 

(1) 1-tdpV-l, 3 - Fn>f y<>l/75> - 6 - *^ft K 

[0 3 6 4] 
[ft 5 8 ] 



[0 3 6 5] 

H»Ji- (4) xiii- (6) -e#fc6- (tKn^i/^f;i/) -i oh 

) ->fy/<>l/75;> (3.25 g, 20.8 mmol) (33 g 

7h^77^ -ICtf U Bilf^HflibT, «IBft^%2.45 g(JCT76%)£ 
, ftt£l34°C£^t£0#:i: Itifco 

NMR hJV (400 MHz, CDClg) 8 ppm : 5.42 (2H, s) , 7.69 (1H, d, J=8 H 

z), 8.25 (1H, dd, J=8, 1 Hz), 8.42 (1H, s) , 10.14 (1H, s) 
I RX^^ h;i/vmax KBr cm -1 : 1764, 1707, 1154, 1120, 1000, 770 
~?X*s<>7 h;i/ m/z (EI) : 162 (M + )„ 

(2) l-rrsfV-i, 3 - i;n Kn^ v^>!/77 > - 6 - h u ;i 

(1) T'ifcl-t^rV-l, 3 - yt KD>f V<>!/75> - 5 - 
^b: K (2.42 g, 14.9 mmol) , t Ka*S/^7$ (1.35 g, 19.4 mmol 
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- (4) i:IM^^^T*MJ^$Wa*r sziiiicfcy, 

r<5Dffl^il N 'JlW^ > (3.92 g, 39 mmol) WI*h'J7MoW 
(4.08 g, 19.4 mmol) &Hifefl[4 - (4) i:Hi4^tlJSStiIt5r 

fe*7A^nvh^77^-ic#t, Mx^;i/-y^ n # > (o : i~i 

: 1 0) I^lt'tffiL, *K-ffc-&«fl.67 g (J&*570%) jtf(,&195- 196°C 

NMR Ml/ (400 MHz, CDClg) 8 ppm : 5.42 (2H, s) , 7.67 (1H, d, J=8 H 

z), 7.97 (1H, dd, J=8, 1 Hz), 8.24 (1H, br s) 

I R^.^^ hJl vmax KBr cm -1 : 2238, 1765, 1464, 1134, 1056, 1006, 771 
T**^? m/z (EI) : 159 (M + ) a 

(3) 4 bZ-i/^yifJl^ 2 - [[VfX (7»J/I/**J/) 3ftXJftU;i/] 
*^;i/] - 5-J/7M>!/7- h 

(2) T'#fcl-t^y-l, 3 -^t: Kn-f VKy-Jy^y- 6 -;*j;i//ffx 

hU;i/ (1.66 g, 10.5 mmol) £, i!W4- (5) £ |§I*it&7j tKM^ 

h U tfAzK$8?R (1.008 N; 10.38 ml, 10.46 mmol) , 4 - ;* h ^ ^;i/ = 

?nU F (1.64 g, 10.5 mmol) , ^ h ^ V-;i/ (1.47 g, 20.9 mmol) , tfX ( 
TV)l**ci/) {V<<V~?U ¥JIT$. y ) (Tetrahedron Lett., 30 

#, 4219H (1989^) ; 3.68 g, 15 mmol) , tert-^/I/ 1 K D */ 

K (3 ml) Hfcj&2l*:%im~r2>Z.£iZ J: y, ttffibt®ft(SS)^Mtfffli 
£%T*&5$£W^£#fc„ r*i£B^x^;i/-/\*^>Ml^»T*^?£U iftM 
&»«lTSf*Sfffc. 2/U #>F;b40g£^fc;*J^A*avh^ 

*l*x^/l/-'\*-fr:/«-&*«E (1 : 1-3 : 2) «l> @ 

A?n^ btf^y 4 -&c#U Bt^x^;i/-/\#-9-> (2 : 3) M-£8lg£T*?§ffl 

U «SBffc^»737.9 mg (JRS|S15%) Sife^MMi: Ltifc. 
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NMR 7,^9 hJV (400 MHz, CDClg) S ppm : 3.83 (3H, s) , 4.57-4.61 (4H, m) , 
5.27 (2H, dd, J=ll, 1 Hz), 5.29 (2H, s) , 5.37 (2H, dd, J=17, 1 Hz), 5.5 

8 (2H, d, J=7 Hz), 5.94 (2H, ddt, J=17, 11, 5 Hz), 6.94 (2H, d, J=9 Hz), 
7.38 (2H, d, J=9 Hz), 7.83 (1H, dd, J=8, 1 Hz), 7.87 (1H, d, J=8 Hz), 8 

.30 (1H, d, J=l Hz) 

I vmax CHCI3 cm" 1 : 2236, 1722, 1516, 1255, 1175, 1031 

V*X^d7 hJV m/z (FAB) : 458 (M + +l) 0 

(4) (1R, 2R) - 2- [ [ b^y*- 2 - [ (IE, 3E) -4 - (4 - 
i/7;-2-7;i/tD7x^;i/) -1, 3 -79 - 1 , 3 - 

y-5-JJ\s] -1- (2, 4-i/'7;i/tD7i-Jb) - l- [ (1H- 

i, 2, 4 - h 'J7 x ;-;i/- i tf;i/= 2 - [[hf* (tvji 

[0 3 6 6] 



[0 3 6 7] 

(3) -e#^4 h *ri/s<yV)i= 2 - [[tr^ (tv ^x^u;i' 

] ^^Pi/^^;i/] - 5 -t/7 J Ky\TT- V (737 mg, 1.61 mmol) , T—V-ft 
(1.0 g, 9.2 mmol) , Mb'J7MD|f| (5 ml) &HS&M4- ( 6 ) £ m 
i^T^Sit^at^itiCJ:^ «»©2-[[tfX (T U ;i/#=5f jy) * 
X*:'j;i/]^-^ri/^^;i/] - 5 -S/T /£S«E£#feo IftilHW^t'JiV ( 
1.27 g, 10 mmol) &t>*N, N-i/7f^*M7^ K (15 n 1) - 

(6) iHH#^^^T^^$WS-f^ri:iCj:U, ffiS3©2-[[fcf^ (7 V JV 
**Zs) fcxftV M**ci/*?-M - 5 -i/T J <y^J4)\y=^ u U K&^o 



[ft5 9] 
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[0 3 6 8] 

##Mltf^5 4- [ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 

2 R) - 2- (2, 4-^7MD7i-;W -2-fcKn^S/-i 
3- (ih-i, 2, 4 - h u yy-;i/- i ->f ^] -i, 3 
2 ->r;i/] -l, 3 - 3 -7)i*ns<y^- b 

VJl (651.1 mg, 1.20 mmol) , yKMit^ b U >7A (55%^^'^ * A°- 5/ 3 > 
; 62.8 mg, 1.44 mmol) , &t>\ ilT^TcilTOtf) 2 - [ [if 7 (TV)l**i/) * 

^> (8mi) ^ umi- (12) tmm^mx^m^^m-r^^tiz^ 

<&M^&#9A#n ?h^77^ -iCtfU B£$EX^;i'-'\=5f1*-> (2 : 1 — 3 
: 1) I^itiffibt, ^fH-fb^%237.5 mg (jR*S23%) 5:, ^It-feT ^Cl/ 

NMR 7.^9 bJV (400 MHz, CDClg) 8 ppm : 1.45 (3H, dd, J=7, 2 Hz), 3.02 ( 
1H, tt, J=12, 5 Hz), 3.54 (1H, t, J=12 Hz), 3.55 (1H, t, J=12 Hz), 4.00 
(1H, q, J=7 Hz), 4.14-4.19 (2H, m) , 4.58-4.61 (4H, m) , 5.01 (1H, d, J=4 
Hz), 5.26 (2H, dd, J=10, 1 Hz), 5.36 (2H, d, J=17 Hz), 5.47 (2H, s) , 5.5 
2 (2H, d, J=7 Hz), 5.87 (1H, dd, J=15, 4 Hz), 5.94 (2H, ddt, J=17, 10, 6 

Hz), 6.58 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.90-7.00 (3H, 
m), 7.31-7.37 (2H, m) , 7.40 (1H, dd, J=8, 1 Hz), 7.57 (1H, t, J=8 Hz), 7 
.88-7.92 (4H, m) , 8.18 (1H, s) 

I R*s<7 h;i/vmax KBr cm" 1 : 2232, 1731, 1615, 1504, 1276, 1142, 1027 
7X^^^ Ml/ m/z (FAB) : 862 (M + +1) D 
(5) i?Vi?7^ = 4- >>7;-2 - [ [ (1 R, 2R) -2 - [ [ 
2- [ (IE, 3E) -4- (4-^7;-2-7;^n7i-;i/) -1, 3- 

7^yi-M -1, 3 -v**vy- 5 ->f -1- (2, 4-i/"7 
ji/tn7i^) -1- c (ih-i, 2, 4 - h u T!/-;i/- 1 ->r;i/) j*^- 
;i/] ^nsK**/] ^>^i/ = ^77-h (WISBWffc^) 

(4) X*mtc (1R, 2R) - 2- [ [h5>7-2 - [ (IE, 3 E) -4 
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- (4-i/7;-2-7^07i-Jb) -1, 3-y#^X-;i/] -1, 3- 
VX^y- 5 ->f -1- (2, 4-y7Jl/tD7i-Jl/) - l- C 

(ih-i, 2, 4 - h y ry-;i/- i ->f;i/) 7n tf;i/ = 2 - [[tf* 

(7U;i/;f=^>) *X*'J;i/];f 3f - 5 ->>7/ 'Ol/r- b (230.5 

mg, 0.27 mmol) , fc^ ( h 'J 7i-^^70) VtUUrt^WI* (9.4 m 
g, 0.013 mmol) , RZf7KMit b V JV X X (155.4 mg, 0.53 mmol) % > 

mi- (13) £mm&xmvfcfo-zi*:Mm-fz>z.£.izj: y, *«gw-fb^© 

IW^WItbtifc, rtlfcCosmosil 75 C 18 -PREP (^jtj^W f7 ; 
25 g) ^ffi^Ac»7A^nTh^77^ -(CtfU (4 : 6 

~3 : 7) M-a-^-e^ffiL^o #*>ft£:7^;>3>£*g$§U Sft^ifeiLT 
, ^ta@^t:^86.0 mg (IK^39%) ZM&Omfot LT#£„ 
NMR (400 MHz, CDClg) 8 ppm : 1.41 (3H, dd, J=7, 1 Hz), 3.04 ( 

1H, tt, J=ll, 5 Hz), 3.48 (1H, t, J=ll Hz), 3.54 (1H, t, J=ll Hz), 4.01 
(1H, q, J=7 Hz), 4.05 (1H, ddd, J=ll, 5, 2 Hz), 4.18 (1H, ddd, J=ll, 5, 
2 Hz), 5.01 (1H, d, J=4 Hz), 5.25 (1H, dd, J=18, 6 Hz), 5.39 (1H, dd, J= 
18, 5 Hz), 5.52 (1H, dd, J=15, 3 Hz), 5.58 (1H, d, J=15 Hz), 5.90 (1H, d 
d, J=15, 4 Hz), 6.58 (1H, dd, J=15, 11 Hz), 6.79 (1H, d, J=16 Hz), 7.02- 
7.12 (3H, m), 7.50-7.54 (3H, m) , 7.78 (1H, t, J=8 Hz), 7.93 (1H, dd, J=8 
, 2 Hz), 8.01 (2H, s), 8,31 (1H, d, J=8 Hz), 8.40 (1H, s) 
I R7^^ h;i/vmax KBr cm -1 : 3423, 2232, 1729, 1615, 1504, 1141, 1054, 
976 

V^^^s^ bJl m/z (FAB) : 826 (M + +l) 
&M%M Ca] D 25 +31.2° (c=0.73, Me0H) o 
[0 3 6 9] 

(mmm e ) 

W *JV2±= 2-[[(lR, 2R)-2-[ [ b^yx- 2 - [ ( 1 E, 3 
E) -4- (4 -%sT J - 2 - yjV^-U 7ai—)l) -1, 3-^^13] - 
1, 3 -VTt^y- 5 --f 5=-^] -1- (2, 4 -¥7)l*U 
-1- [ (1H-1, 2, 4 - bVTV-)V~ 1 )V) 7°n^^Pi/] 
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•7A&) 

[0 3 7 0] 
[ft 6 0 ] 



[0 3 7 1] 

(1) 4 -* h $7/1/ = 2 - [[¥7* * U tf* $/ 

*^;i/] - 3 -? ;i*u/<y*JT- h 

4 - yjlytU - 1 (3H) --fV^>y77;> (Tetrahedron, 54#, 7485 
H (1998#0 }CfH«;1.52 g, 10 mmol) HlifcM4 - (5) £HP8t&#&T 
, ^M^-hU^ATK^ (1.008 N; 10 ml, 10 mmol) „ 4-* b^i/sOi? 
;i/ = ^nU K (1.57 g, 10 mmol) , ^ h ^ (1.40 g, 20 mmol) , Id 7. ( 

(5M V^n tf;i/T^ 7 ) (Tetrahedron Lett. , 30 

4219S (198930 {CfH^ ; 3.43 g, 14 mmol) , &tftert-:/^;i/ H K n ^;i/ 
tf*5/K (3 ml) i:MJt5S-a:MS-r-5r tiz J: y, 

. 3*15:, S/y #>^;i/100g ^ffiV^feA7A^'DV -ICtfU 

^;i/-/\dp-9-> (2:3) Mi-e^ffit, mwm&nm&mzmfr. ^.n* 

3£&C, S/U^>^;i/50gS:fflVNfe*^A^nvh^^7^-lCfifL, BtBfcx^-^/- 
/\3f-9-> (1:2) ^illT'^aib, *IBffc-&4*1.40 g (lR*31%) £M&C0 

NMR ^.^^ hJV (400 MHz, CDClg) S ppm : 3.82 (3H, s) , 4.49-4.53 (4H, m) , 
5.22 (2H, d, J=10, 1 Hz), 5.31 (2H, s) , 5.33 (2H, d, J=17, 1 Hz), 5.52 
(2H, dd, J=7, 1 Hz), 5.91 (2H, ddt, J=17, 10, 5 Hz), 6.91 (2H, d, J=8 Hz 
), 7.25 (1H, dt, J=l,8 Hz), 7.37-7.42 (1H, m) , 7.39 (2H, d, J=8 Hz), 7.7 
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2 (1H, d, J=8 Hz) 

I RX^s? h;i/vmax CHClg cm" 1 : 1724, 1516, 1462, 1272, 1171, 1029 
VXX^f b)l m/z (FAB) : 451 (M + +1) B 
(2) (1R, 2R) - 2- [ Ih^y*- 2 - [ (IE, 3E) -4 - (4 - 

i/r;-2-7Mn7i-;i/) -1, 3-:/#^x-;i/] -l, 3-^^-9- 

>-5-^f;i/] -1- (2, 4-i/'7WD7ii;i/) -1- [ (1H- 

l, 2, 4 - h y yt/-ji- l ->f ;i/) hf/i/ = 2 - [[if* (yy;i/ 

;f 7fc;*/fty M**ri/*?-M - 3 -7;i/tD^>!/7- h 

[0 3 7 2] 
[ft 6 1 J 




[0 3 7 3] 



(1) T*#fe4 h^ri/^>^;i/= 2 - (7'J^t*S/) *X*y;t/ 

]*3f - 3 -yj]/ytW<y\/y- b (1.40 g, 3.12 mmol) |y&M 

4- (6) £|lPBt&#}£T% T-V-;b (1.4 g, 12.9 mmol) 'J 7;i/tn 

mm (5 ml) ^M/S^it^tS-rSriitCJ: »J, Jfil?©2- [[tf* (yy/M-*S/ 

) ***y - 3 -7;i/tn^Ifi?:#fe„ 

U;i/ (1.98 g, 15.6 mmol) &£>*N, N - i? * f^*;i/A7 ^ K (15 1) 

(6) i:|fmfc#&T^J&3i2:MS^S3£lc J: y, fflSg<3 2 - [[tfx 
(7'JMt>» jftxjft y;i/] -3 — y ji>3tn s J *i jv = y u y 

[0 3 7 4] 

##«lt'ii^4 - [ (IE, 3E) -4 - 5- [ [ (1R, 

2R) -2 - (2, 4-i?7;Wn7i-^) - 2- t Kn^fi/-i-^f;i/- 
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3- (ih-1, 2, 4 - h y ri/-;i/- i ->f ;b) ^n^i/] -l, 3 
-s?**-9->- 2 ->r;i/] -l, 3 - 3 -^;i/^-n^> V— h 

U;V (1.09 g, 2.0 mmol) , *^bf-hU^A (55%«£$|frr * A°- > 3 > ; 10 
4.7 mg, 2.4 mmol) , &t>\ ±T^feffl5S© 2 - [ [tf^. (TU^^^r^) 

y;t/]*3f -3-yj\y^nKy^4Jv=^u y ^h^n Kn75 

> (10 ml) rfi, HJ6#J1- (12) him#fc#&T^/££i*&ai^£r ilJCJ: 

SMV^^A^OV h^77-f -ICtfU BflfcX^/I/ - /\df-tf- > (2 : 1 ~ 3 
: 1) LT, «ffi-ffc-&»876.0 mg (J&*S51%) ^Jt&^T^ 

NMR h;i/ (400 MHz, CDCI3) 8 ppm : 1.44 (3H, dd, J=7, 2 Hz), 3.03 ( 

1H, tt, J=12, 5 Hz), 3.46 (1H, t, J=12 Hz), 3.51 (1H, t, J=12 Hz), 3.99 
(1H, q, J=7 Hz), 4.09 (1H, ddd, J=12, 5, 2 Hz), 4.18 (1H, ddd, J=12, 5, 
2 Hz), 4.44-4.56 (4H, m) , 4.97 (1H, d, J=4 Hz), 5.21 (2H, d, J=10 Hz), 5 
.31 (2H, d, J=17 Hz), 5.43-5.54 (4H, m) , 5.83 (1H, dd, J=15, 4 Hz), 5.89 
(2H, ddt, J=17, 10, 5 Hz), 6.55 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J=l 
5 Hz), 6.87-6.93 (3H, m) , 7.29-7.35 (2H, m) , 7.39-7.49 (4H, m) , 7.57 (1H 
, t, J=8 Hz), 7.93 (1H, s), 8.00 (1H, s) 

I R^^^ h;i/vmax CHCI3 cm -1 : 2233, 1732, 1504, 1462, 1276, 1141, 102 
3, 99U 

7X^^^7 b)l m/z (FAB) : 855 (M + +l) 0 

(3) VVVVI*= 2 - [ C (1 R, 2R) - 2- [ [h5>^-2 - [ (IE 
, 3E) -4- (4-i/7;-2-7;i/tn7i-;i/) -1, 3 

] -l, 3 -y**-v-y- 5 ->r;i/] - i- (2, 4-»;7ji/tn7i- 
;i/)-i-[(iH-i, 2, 4 - h y 7V-;i/- 1 -A Ji) tm] ^utf* 

(2) T-f§7c (1R, 2R) - 2- [ - 2 - [ (IE, 3E) -4 

- (4->>7;-2-7;i/tn7x-;v) -1, 3 - -?9 v?l—j\A -1, 3- 
5 ->r;i/] - i- (2, 4-^7Mn7x-;i/) - l - C 
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(ih-1, 2, 4-huri/-;i/-i->f;i/) >^nif;i/=2-[[fcfx 
(y u ;i/:*3f i» *^*u;H^^i/^f;i/]-3-7;i'tD^>y7-h (860 

mg, 1.0 mmol) 1 ~ (13) £ |ffp8l&#i£l:\ tfX (h'J7i-;V* 

7.7 J y) VVUUrt^VVl* (35.1 mg, 0.05 mmol) ^y^^thV^JhT. 
X (786.2 mg, 2.70 mmol) H^lZ^^mM-t 3 3 £ IC J; U , «SBB»ffc-£&<B 
liS&Mfcbtifeo - ft £ Cosmos 11 75 C lg -PREP ^ J ^7,7 Wl ; 

40 g) S:MV>feaffiffi*9A^n-7h^^7>f-tC#U, * - ;* * ^ - /I/ (4 : 6 

-3 : 7) M&mmT*mmht~c m^tit^y^^i/ny^mmh, m^iit 

, «iBB«rtfc£ > &614.2 mg (JR^875%) bt#fc„ 
MR Ml/ (400 MHz, CDgOD) 8 ppm : 1.43 (3H, dd, J=7, 1 Hz), 2.98 ( 

1H, tt, J=ll, 5 Hz), 3.48 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 4.03 
(1H, q, J=7 Hz), 4.05 (1H, ddd, J=ll, 5, 2 Hz), 4.14 (1H, ddd, J=ll, 5, 
2 Hz), 5.00 (1H, d ,J=4 Hz), 5.25 (1H, dd, J=12, 5 Hz), 5.32 (1H, ddd, J 
=12, 5, 2 Hz), 5.52 (1H, dd, J=15, 3 Hz), 5.69 (1H, d, J=15 Hz), 5.84 (1 
H, dd, J=15, 4 Hz), 6.56 (1H, dd, J=15, 10 Hz), 6.78 (1H, d, J=15 Hz), 7 
.00-7.13 (2H, m), 7.09 (1H, dd, J=15, 10 Hz), 7.34 (1H, t, J=9 Hz), 7.42 

(1H, td, J=8, 5 Hz), 7.49-7.54 (2H, m) , 7.62-7.70 (2H, m) , 7.78 (1H, t, 

J=8 Hz), 7.96 (1H, s), 8.70(1H, s) 

IR^^^hJI/vnax KBr cm -1 : 2230, 1731, 1614, 1504, 1275, 1142, 1048, 
975 

^7,7,^7 h;i/ m/z (FAB) : 819 (M + +l) 
itmytm [a] D 25 +5. 4° (c=0.91, Me0H) o 
[0 3 7 5] 

mmm 7 ) 

VWi7 2±=2- [ [ (1 R, 2R)-2-[[h^>^-2-[(lE, 3 

E) -4- (4-i/T/-2-7;i/^n7x-;v) -l, 3 - 
l, 3 -y**cVy- 5 ->r;b] -1- (2, 4-^7Mo7i-;i) 

-1- [ (IH-1, 2, 4 - h »J TV-Jl- 1 --f;i/) -JUiiiZ-i/l 
ilJVtf-Jl] - 5-7Mn^>^il/ = ^7T-h (M^##5-21(Dn^- h U 
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[0 3 7 6] 



Ut 6 2 ] 



NaoS 
NaO" r X>' 




N^N 



[0 3 7 7] 

(1) 4 h^-i/^OVfl/" 2 - [[If* (T'JM^f^) *X*'JMt*i/ 

- 4 -7;i/^-n^>i/T- h 

5-7;i/tD-l (3H) -^fV^>!/77;> (Tetrahedron, 44#, 4591 
K (1988*£) ICSHIR : 1.52 g, 10 mmol) Hl«4- (5) i:H*<fe^rSsT5 
> ikWim- h y (1.008 N; 10 ml, 10 mmol) , 4 - ;* h * 

J1/=^D'J K (1.57 g, 10 mmol) , "rh^/-;i> (1.40 g, 20 mmol) , fcT* ( 

(5M y^"D lf;i/T ^ y ) ^X7^> (Tetrahedron Lett. , 30 
m, 4219H (198950 (CfH«;3.05 g, 12.4 mmol) , tert-^^fc Kn * 
;i/tf*S/K (3 ml) fcSJSSiar&S-rsrfclcj:*;, iffibtMoSSftS^ 

^;i/-/\^r-^> (2:1-3:1) I^ltiffit, 

o zn^M^i^V *y;i/50g SJBv^fej&^A* 07 h V*?? 4 -ICtfU ffflftx 
^;i/-/\#-9-> (1:4-1:2) »-£*«T**fflU «13ffc^*Sf2.07 g (JR^S 
46%) S:^fflMMi:bt#fe 0 

NMR */<^ (400 MHz, CDClg) 8 ppm : 3.82 (3H, s) , 4.58-4.61 (4H, m) , 
5.26 (2H, s), 5.26 (2H, dq, J=ll, 1 Hz), 5.38 (2H, dq, J=17, 1 Hz), 5.5 

4 (2H, d, J=7 Hz), 5.95 (2H, ddt, J=17, 11, 5 Hz), 6.91 (2H, d, J=9 Hz), 
7.02 (1H, td, J=9.2 Hz), 7.37 (2H, d, J=9 Hz) , 7.43 (1H, dd, J=10, 2 Hz 

) , 8.06 (1H, dd, J=9, 6 Hz) 
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I bJV vmax CHCI3 cm" 1 : 1714, 1613, 1590, 1516, 1261, 1120, 103 

1 

V**** h;i/ m/z (FAB) : 451 (M + +1) D 
(2) (1R, 2R) -2 - [ [ (IE, 3E) -4 - (4 - 

i/7;-2-7;wn7i-ji/) -1, 3-^j;i-M -1, s-s;*** 
y- 5 --r;i/] — 1 - (2, 4-i/7Mn7i-^) - 1 - [ (ih- 
1, 2, 4 - h yyy-;i/- 1 ->r;i/) tr;i/= 2 - [[tr* (tu;^ 

***y ;i/];f 3f 2/*^;i/] -4 -7;^n^>i/r- h 

[0 3 7 8] 



[0 3 7 9] 

(1) T*#fe4 h^i/^>^;i/= 2 - [[fcf* (7'JA/**^) Jj>^3^U;i/ 
]t^i/^f;H-4-7;i/tn^>^/7-h (1.41 g, 3.12 mmol) ggj&M 
4- (6) t.mm^mX% Y-V-)\s (2 g, 18. 5 mmol) &tfhij7^QS 
& (5 ml) ii^^-Br^S-TSr £{CJ: y, ffiSS©2-[[tf^ (TV)\s**i/) 
***y ji]yt*S/**M -4 -7;i/tnSIii5:||fc 0 rni:*fl:*^r*u 

;i/ (1.98 g, 15.6 mmol) J&lfN , N-i>7f;^M7^ F (15 fi 1) 

«4- (6) fcra^^rifeTffilSS^a-rSiiltCJ:*;, fi«©2-[[^ ( 

7Ufl/t*i/) sfcxifcy/Hrt-^f 2/*^] -4 -^i/^a/Ov^ ;i/=# a U F 

[0 3 8 0] 

##$J 1 4 - [ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 

2R) -2- (2, 4-^7^tD7i-;i/) - 2- t Ka^J/- 



[<ffc 6 3 ] 
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3- (ih-i, 2, 4 - h y ri/-/i/- i --f ^Ot>] -1, 3 
-^3r-tf- >- 2 ->f ;v] -l, 3-^^i;x-;i/] - 3 -7;i/^-n^>V- h 

(1.09 g, 2.0 mmol) , *iftth'J^A (55%|gif^ > ; 10 

4.7 mg, 2.4 mmol) , ±T*m=.mM<D 2 - [ [tf * (T^l/t^r^) 

u;H^-^S/^^;b] -4 -^;i/^-n^>y^;i/ = ^n y ^h^fc Fn77 

> (10 ml) (12) £ mM&1i&X* fclfcZ -fr^M^ S ^ £ IC J: 

y, sarnie *iB'ffc-&'»©ffi»ss:*«<ftfcLT#fe. s/y*^;i/6o g 

&1^5*7A^n7b^77^ -iCtf U »Bftx^;i/-/\dp-9-> (2 : 1-3 
: 1) a^ItSfBlt, «aBft^«>948.1 mg (iR^55%) aMt&r^;!/ 

NMR (400 MHz, CDClg) 8 ppm : 1.45 (3H, dd, J=7, 2 Hz), 3.03 ( 

1H, tt, J=ll, 5 Hz), 3.50 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 4.01 
(1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 4.57-5.61 (4H, m) , 4.99 (1H, d, J=4 
Hz), 5.26 (2H, dt, J=10, 1 Hz), 5.37(2H, dt, J=17, 1 Hz) 5.41-5.52 (4H, 
m), 5.84 (1H, dd, J=15, 4 Hz), 5.95 (2H, ddt, J=17, 10, 5 Hz), 6.57 (1H, 
dd, J=15, 11 Hz), 6.74 (1H, d, J=15 Hz), 6.89-6.94 (2H, m) , 6.94 (1H, d 
d, J=15, 11 Hz), 7.06 (1H, td, J=8, 3 Hz), 7.26-7.41 (3H, m) , 7.46 (1H, 
dd, J=10, 3 Hz), 7.57 (1H, t, J=8 Hz), 7.81 (1H, dd, J=8, 6 Hz), 7.89 (1 
H, s), 7.89 (1H, s) 

I R^^^7 h;i/vmax CHClg cm -1 : 2232, 1721, 1614, 1590, 1504, 1275, 114 
0, 1028 

?77^^h;i/ m/z (FAB) : 855 (M + +l) c 

(3) VVVVJ±= 2 - [ [ (1R, 2R) - 2- [ [ h^>*- 2 - [ (IE 
, 3E) -4- (4-i/7;-2-7MD7i-;i/) -1, 3-7^X^1/ 
] -1, 3 -i?*3r-9-y- 5 -^f;i/] -1- (2, 4-^7Mn7i- 

)\/) — 1— [ ( 1 h — 1 , 2, 4-h'jry-;i/-i->f;i/) -Jutf* 

(2) -Zmtc (1R, 2R) - 2- [ [h7>^-2 - [ (IE, 3E) -4 
- (4-i/7;-2-7Mn7x-;b) -1, 3 -1, 3- 
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*j***)-y- 5 ->f;H - l- (2, 4 -P7)1*U7 X.—JI) - l- [ 

(ih-i, 2, 4 - h y l ->r;i/) :/Dtf;i/ = 2 - [[tfx 

Jj>X^';;i/]^-^ri/^^;i/] -4 -7;i/tO^>y7- h (940 
mg, 1.1 mmol) 1 - (13) £ H? T% If* (h'J7x-il/* 

•X7jy) WUUA^VVk. (38.6 mg, 0.055 mmol) % &t>*?MHt h U ^ 
(640.1 mg, 2.20 mmol) ^SJS§tMtS ^ t iC <fc »J , ffffi g mt& 

m&Mm&zmtKmn it#t„ cosmosn 75 c 18 -prep (^#^-f^x 

75 g) zm^fr&ffiti^&zu*? yf^yj -fctfu 7K-*#y-;i/ ( 

4 : 6-3 : 7) MMlt^ffilfe. ^ «b 4l£ 7 =7 V */ 3 > £jftflg U 
ilt, *SaB«F-ffc^*574.5 mg (1R^64%) SjSlfiOlfti: LT#fc„ 
NMR h;i/ (400 MHz, CDgOD) S ppm : 1.41 (3H, dd, J=7, 1 Hz), 3.04 ( 

1H, tt, J=ll, 4 Hz), 3,48 (1H, t, J=ll Hz), 3.54 (1H, t, J=ll Hz), 4.05 
(1H, q, J=7 Hz), 4.08 (1H, ddd, J=ll, 4, 2 Hz), 4.17 (1H, ddd, J=ll, 4, 
2 Hz), 5.03 (1H, d, J=5 Hz), 5.20 (1H, dd, J=17, 5 Hz), 5.34 (1H, dd, J= 
17, 5 Hz), 5.50 (1H, dd, J=15, 3 Hz), 5.58 (1H, d, J=15 Hz), 5.87 (1H, d 
d, J=15, 5 Hz), 6.58 (1H, dd, J=15, 11 Hz), 6.80 (1H, d, J=15 Hz), 6.98- 
7.05 (3H, m), 7.10 (1H, dd, J=15, 11 Hz), 7.48-7.54 (3H, m) , 7.77-7.81 ( 
2H, m), 7.87 (1H, dd, J=10, 3 Hz), 7.96 (1H, s) , 8.31 (1H, s) 
IRX^^hjl/vmax KBr cm" 1 : 2231, 1724, 1613, 1503, 1256, 1140, 1117, 
1051, 977 

T^X^i' h;i/ m/z (FAB) : 819 (M + +l) 
ikMytJg. [a] D 25 +28.3° (c=0.86, Me0H) o 
[0 3 8 1 ] 

(mmw 8 ) 

*JWVk.= 2 - [[ ( 1 R, 2R) - 2- [ [h7>X-2 - [ (IE, 3 
E) -4- (4->>T;-2-7MD7x-;i/) -1, 3-^J?X^] - 
1, 3 -pyf^r^y- 5 ->T;i/] -1- (2, 4 - V7)\/*U 7 x-;i/) 

-l- [ (ih-i, 2, 4 - h y 7y-;i/- 1 — f;i/) ^nstf^fS/] 
5&;i/jtf— ;i/] -4-7Mn^>^i/ = ^7>77-h (M^##5-20<£--*- h y 
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[0 3 8 2] 
lit 6 4 ] 




F 



[0 3 8 3 ] 

(1) 4 h^PS/K >*;/!/= 2 - [[tfX (TV/l/**^) 3fc*afclJ;i/]:*-*5/ 

6-7;i/^n-l (3H) ->f V^y^JVy J > (Tetrahedron, 44#, 4591 
S (1988^) JCffi* ; 1.52 g, 10 mmol) HJfeM 4 - (5) fclH^^^T* 
, ykmit^ h U ^A7K^?K (1.008 N; 10 ml, 10 mmol) , 4 - h 5^ 
^=^□1; j? (1.57 g, 10 mmol) , fh^^-^ (1.40 g, 20 mmol) , if* ( 
yiJMif>» (SMV^n tT;i/T ^ J ) *X70 (Tetrahedron Lett., 30 
m, 4219H (1989^) lCfS«;3.0 g, 12.2 mmol) , ^^tert-^^t Kn ^ 
;i^3f>>F (3 mi) £fcfo2-&#i ! m-i-z> Z£IZ£ »J, ifflLTM035fft&# 
£ 0 dtifc* S/U *^;V90g £fflv^#^A? D7 h tf^?* -JCtfU Sf^x 
(1:4-1:2) i^lT'iftJb, ^©SB^&ftfe. - 
*1&MIC2/U #4*;i/50g £fl§V^#^ □ V h 7=7 7 4 -JC#U @^^x^;i/ 
-/\^+r> (1:4-1:2) ate»jSGT?*ffl U «flfrffc#«1.22 g (lfc^27% 

) &»wistit#fc„ 

NMR (400 MHz, CDClg) 8 ppm : 3.82 (3H, s) , 4.53-4.58 (4H, m) , 

5.25 (2H, dq, J=10, 1 Hz), 5.28 (2H, s) , 5.35 (2H, dq, J=17, 1 Hz), 5.4 

9 (2H, d, J=7 Hz), 5.93 (2H, ddt, J=17, 10, 5 Hz), 6.92 (2H, d, J=8 Hz), 
7.25 (1H, td, J=8, 3 Hz), 7.38 (2H, d, J=8 Hz), 7.66 (1H, dd, J=8, 5 Hz 

) , 7.69 (1H, dd, J=9, 3 Hz) 
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I R^^^ Wl/vmax CHCI3 cm" 1 : 1719, 1516, 1272, 1031, 989 
TX^^^bil/ m/z (FAB) : 451 (M + +l) 0 
(2) (1R, 2R) - 2- [ [ h^>*- 2 - [ (IE, 3E) -4 - (4- 
i/7;-2-7M07i^Jl/) -1, 3-y#s;x-;i,] -1, 2>-*J**V 
>-5--T;i/] -1- (2, 4->77MD7x3) - 1 - [ ( 1 H- 

1, 2, 4 - hvrv-iv- 1 — f;b) ^ntr;i/= 2 - [[tr* (ru;i/ 

[0 3 8 4] 




[0 3 8 5] 

(1) -e#7c4 h 3f>>^>^;i/ = 2 - [[bf*. 
]t^i/^f;H-5-7Mn^>!/7-b (1.19 g, 2.64 mmol) Hjj&M 
4- (6) £|!^ai&#&T% 7-V-ib (1.5 g, 13.9 mmol) &t>* MJ 7 D 
(5 ml) tfxJ&Z^Mm-f&ZHKJ: y, ffi§g<2 2-[[tf* (7'JM^Fi/ 

) ^^iJMt^i/^f;i/]-5-7MnSISi». ^n^-fb^-y- 

U;i/ (1.68 g, 13.2 mmol) 2&tfN, N-^f;i/*M7^ K (15 Ail) £H 

S6M4- (6) nmm^m-vR^^m^^^tiz^v. mmnz-wx 

[0 3 8 6] 

1 T'M^S 4 - [ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 
2 R) - 2- (2, 4-^7;i/tD7x-^) -2-tKQ#J/-l-^f^- 
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3- (1H-1, 2, 4-h<J7l/-;i/-l->f;i') 7Dbf/l/] ^tf] -1, 3 
-^^-^r-9->- 2 -l, 3-^#^x~;i/] - 3 - y fyJtuKy -J — h 

U;b (955.7 mg, 1.76 mmol) , TK^t^hU^A (55%^*^^ X i> 3 > 
;84.5 mg, 1.94 mmol) , &t>\ _t-£#£ifefg(Z> 2 - [ [If* * 

(10 ml) tfr, HJ6M1- (12) £|f^fc#&T^jS3i*4M"f-SZ:£ 

75 g&/gV>£:*J^A?nv h^77-f -IC#U H^X^;i/-/\ (2 : 1 

-4:1) I^lT'MUt, ^fS^^839.7 mg (JR*S56%) ^H-feT 

NMR Mb (400 MHz, CDClg) 8 ppm : 1.45 (3H, dd, J=7, 2 Hz), 3.03 ( 

1H, tt, J=ll, 4 Hz), 3.53 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 4.00 
(1H, q, J=7 Hz), 4.15-4.20 (2H, m) , 4.54-4.58 (4H, m) , 5.00 (1H, d, J=4 
Hz), 5.24 (2H, dd, J=10, 1 Hz), 5.35 (2H, dd, J=18, 1 Hz), 5.40-5.49 (4H 
, m), 5.85 (1H, dd, J=15, 4 Hz), 5.92 (2H, ddt, J=18, 10, 5 Hz), 6.58 (1 
H, dd, J=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.90-7.00 (3H, m) , 7.29-7.38 
(3H, m), 7.40 (1H, dd, J=8, 1 Hz), 7.53-7.60 (2H, m) , 7.69 (1H, dd, J=9 
, 6 Hz), 7.90 (1H, s), 7.93 (lH,s) 

I RX^^ Mb v max CHCI3 cm" 1 : 2233, 1728, 1615, 1504, 1276, 1139, 102 
5 

Ml/ m/z (FAB) : 855 (M + +l)„ 
(3) VV Vyl±= 2 - [ [ ( 1 R, 2R) - 2- [[h^>X-2 - [(IE 
, 3E) -4- (4-i/77-2-7Jl/tD7i-^/) -1, 
] -1, 3 5 ->T;i/] -1- (2, 4-i?7Mn7il 

;i0 - 1 - C ( 1 h- 1 , 2, 4 - h yyv-;i/- 1 — oi) -Jutf* 

(2) T*#£ (1R, 2R) -2- [ [h^>^-2- [ (IE, 3E) -4 

- (4 -i/7 ; - 2 -7;i/#n :7:nx;u) -1, 3-7fi?i-M -1, 3- 
^^*^rif>- 5 ->T;i/] ^^f] -1- (2, 4-i;7WD7i-^) -1- [ 
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(ih-i, 2, 4 - h VT\r-&- i ->f;i/) ^nt>=2-[[^ 
(ru^**^) 3^x^u;i/]^-dri/^^;i/] - 5 -7;i/^-n^>i/r- h (805. 

1 mg, 0.94 mmol) »Jl- (13) £ IH 7:', If* (h'j7i- 
;i/Ji>X7W>) ^^DDA^^^A (19.8 mg, 0.028 mmol) , %.&&M4thV 

(903.1 mg, 3.10 mmol) £^£5 3 fffiltS 3 £ IC «fc U , #IBB$r 
fc^&©ffl83S&^#»fcl/T#fc. Cosmosil 75 C lg -PREP (^*9>f 

-r*?$g;40 g) Srffl^fc»7A^nvb^77>f-{:#U 
;i/ (4 : 6-3 : 7) M^tSjTeigffi Lfc. ft fctlfc?^ * 2/ 3 > &«*8U ft 
Mf&iUT, *«B»ft^«103.1 mg (JR^S13%) S:*lfi©S#i: 
NMR h;i/ (400 MHz, CDgOD) 5 ppm : 1.41 (3H, dd, J=7, 1 Hz), 3.02 ( 

1H, tt, J=ll, 5 Hz), 3.49 (1H, t, J=ll Hz), 3.54 (1H, t, J=ll Hz), 4.04 
(1H, q, J=7 Hz), 4.08 (1H, ddd, J=ll, 5, 2 Hz), 4.17 (1H, ddd, J=ll, 5, 

2 Hz), 5.02 (1H, d, J=5 Hz), 5.18 (1H, dd, J=16, 6 Hz), 5.30 (1H, dd, J= 
16, 6 Hz), 5.51 (1H, dd, J=15, 3 Hz), 5.59 (1H, d, J=15 Hz), 5.86 (1H, d 
d, J=15, 5 Hz), 6.58 (1H, dd, J=15, 11 Hz), 6.79 (1H, d, J=15 Hz), 7.03- 
7.13 (3H, m), 7.33 (1H, td, J=9, 3 Hz), 7.43 (1H, dd, J=10, 3 Hz), 7.49- 
7.58 (3H, m), 7.79 (1H, t, J=8 Hz), 7.99 (1H, s) , 8.10 (1H, dd, J=9, 6 H 
z), 8.36 (1H, s) 

I RX^7 h;i/vnax KBr cm -1 : 2231, 1727, 1614, 1503, 1275, 1199, 1140, 
1052, 975 

V**^* h;i/ m/z (FAB) : 819 (M + +l) 
itm%B. Ca] D 25 +22.8° (c=0.94, Me0H) o 
[0 3 8 7] 

VVVV1±=Z- [[ (1R, 2R) - 2- [ [ (IE, 3 

E) -4- (4-S/7;-2-7Mn7x-^) -1, 3 - 7 # ¥ X.—Jl~\ - 
1, 3 -V**Vy- 5 ->f -1- (2, 4-i?7MD7i^) 

-1- [ (ih-i, 2, 4 - h ury-;i/- 1 ;i/) ^cuK^s/] 
#;i/3#-;b] -3-7;i/tn^>^=*777-h (#I^##5-l9tf)--*- h U 
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[0 3 8 9] 

(1) 4 hdr2/^>^;i/= 2 - [[fcfx (7'J;i/t^ri/) U tf^r i/ 

7 -yjlTt-U- 1 (3H) ->fy^>^/77;> (Tetrahedron, 54#, 7485 
H (1998¥) iCfH«; 1-67 g, 11 mmol) MMM 4 - (5) 
, h U ^AtK?£?£ (1.008 N; 10.9 ml, 11 mmol) , 4-*h3f>>^> 

i/>=^niJ F (1.57 g, 10 mmol) „ "rh^^S-ft (1.40 g, 20 mmol) , fcT* 
(7'J;i/^^r^) (SM y^"ntf;i/T^ J ) ^X^-f^ (Tetrahedron Lett., 3 
0#, 4219H (1989^) lcaH*;3.1 g, 12.6 mmol) , tert-^;i/fc F D ^ 
F (3 ml) ^^S-Br^a-r-SZlhlc «fc iffilTM©«f#§:# 

tfU @f^X^;b-/\3r+r> (2:3) M^lt'iffil, H#fc$tfPl#&«<Bift 

7-f-Kl#U »lftX^^/-/\^"9->a^»jSE (1 : 4-1 : 2) tiffilt, 
g (iR^24%) S:*tCDMMi:Lt#fe„ 

NMR (400 MHz, CDClg) 8 ppm : 3.81 (3H, s) , 4.49-4.54 (4H, m) , 

5.22-5.35 (6H, m) , 5.33 (2H, dd, J=17, 1 Hz), 5.90 (2H, ddt, J=17, 11, 
5 Hz), 6.91 (2H, d, J=9 Hz), 7.10 (1H, t, J=8 Hz), 7.32 (1H, d, J=8 Hz), 
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7.39 (2H, d, J=9 Hz), 7.43 (1H, td, J=8.6 Hz) 

I RX^s^ h;i/vmax CHClg cm" 1 : 1727, 1614, 1516, 1465, 1268, 1114, 103 
4 

V^X^i' hJV m/z (FAB) : 451 (M + +l) 0 
(2) (1R, 2R) -2- [ [h7>^-2- [ (IE, 3 E) -4 - (4 - 

t/r;-2-7;i/tn7in;i/) -1, 3-7"#^x-;i,] -1, 3-z?**V 
>-5->r;i/] ^] -1- (2, 4-i;7MD7i-;i/) - 1 - [ ( 1 h- 
1, 2, 4 - h u yv-fr- 1 ->f;i/) ^nt?;i/ = 2 - [[tf^ (yu;i/ 

[0 3 9 0] 
[ft 6 7 ] 




F 



[0 3 9 1 ] 

(1) "£#£4 hdp2//<>S?;i/= 2 - [[tfX (7V^i/) afc^u;!/ 
] Tttri/t^M ~ 6 -7;i/tD^>^/7- h (1.07 g, 2.39 mmol) ^8609 
4- (6) fcEPBS&^SSfeT?, T — V - ;i/ (1.8 g, 16.6 mmol) %.TfhV7fr*U 
mm (5 ml) ffllgCD 2 (7'J^^r^ 

) - 6 - 7 rnfclft*** 

U/I/ (1.52 g, 11.8 mmol) &tfN, N - ^;i/*;i/AT ^ K (15 At 1) 

jt«4- (6) i:iBf^^^T*^s^ai-rsz:^icj:u, mmnz- 

[0 3 9 2] 
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1 T'^S4 - [ (IE, 3E) -4 - [h7>^"5 - [ [ (1R, 
2R) -2 - (2, 4-i/'7;i/tD7i-^) - 2 - t FO^rJ/ - 1 ^~ 
3- (1H-1, 2, 4 - HUT*/-;!/- 1 7° U^frl -1, 3 

-VX^y-y- 2 --r;i/] -l, 3-^"^^x-;i/] -3-7Mn^>!/-h 

U;i/ (864.1 mg, 1.59 mmol) , b U ? A (55%^^^ X^?- V 3 > 

; 83.4 mg, 1.91 mmol) , &£>\ ±T'#fe!ffi^<Z) 2 - [ [If X (7VJl***s) * 

MX^-i/t^M - 6 -7MD^>^ ;i/=? n u F£> f b7t Fn 

(8 ml) tfJ, HSfcMl- (12) £|!^&7j&T*£/££ W^-T^^C 

gfcMv^^A^ax'h^y'-i' -tCtf U B^^x^;i/-/\^-y-> (2 : 1~ 
3:1) ii^^-e^mbT, ^IH^^#J698.7 mg (I|X^51%) fSH&T^ 

;i/7 7 7,Wi:bTffc 0 

NMR (400 MHz, CDClg) 8 ppm : 1.43 (3H, dd, J=7, 1 Hz), 3.05 ( 

1H, tt, J=ll, 5 Hz), 3.44 (1H, t, J=ll Hz), 3.51 (1H, t, J=ll Hz), 3.98 
(1H, q, J=7 Hz), 4.08 (1H, ddd, J=ll, 5, 2 Hz), 4.18 (1H, ddd, J=ll, 5, 
2 Hz), 4.53-4.59 (4H, m) , 4.96 (1H, d, J=4 Hz), 5.24 (2H, dt, J=10, 1 Hz 
), 5.31-5.40 (4H, m), 5.44 (1H, d, J=15 Hz), 5.56 (1H, dd, J=15, 3 Hz), 
5.83 (1H, dd, J=15, 4 Hz), 5.93 (2H, ddt, J=16, 10, 6 Hz), 6.55 (1H, dd, 

J=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.88-6.98 (2H, m) , 6.93 (1H, dd, J 
=16, 11 Hz), 7.11 (1H, td, J=8, 1 Hz), 7.34 (1H, dd, J=10, 1 Hz), 7.40 ( 
1H, dd, J=8, 1 Hz), 7.48-7.59 (4H, m) , 7.88 (1H, s) , 7.89 (1H, s) 

I RX^? h ;i/ v max CHCI3 cm" 1 : 2233, 1727, 1614, 1504, 1277, 1140, 103 
4 

^77^7 Ml/ m/z (FAB) : 855 (M + +l)„ 

(3) VV S??A = 2 - [ [ ( 1 R, 2 R) - 2 - [ [ 2 - [ (IE 

, 3E) -4- (4 -VY J - 2 -7Jl*U yjL—)V) -1, 3 -7*9 
] -1, 3 -P**rVy- 5 --f -1- (2, 4-^7MD7il 

)v) - 1 - [ ( 1 h- 1 , 2, 4 - h 'jri/-;i/- 1 -7uiX* 
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(2) X*m=. (1 R, 2R)-2-[[h5>X-2-[(lE, 3 E) -4 
- (4-^7;-2-7MD7i-;i/) -1, 3 -y#^X^;i/] -1, 3- 

-1- (2, 4-^7^0 71-/1/) -1- [ 

(ih-i, 2, 4 - b ury-;i/- i — ni) t*d tf;i/= 2 - [[tfx 

(T'JM^ri/) jftXJftU i'*^;!/] ~ 6 -7)l*W<>\/T- h (650 

mg, 0.76 mmol) , (h'j7ilMX70) ^^00/^^7^ (16.0 

mg, 0.023 mmol) , RXf^M^t h U Zfm* X (786.7 mg, 2.70 mmol) ^ 

Usui- (13) £mmtt&T-fcf&z-&%mir2>z.£.\z&v, mmwit&m 

(Dmm^a'km^t. ItHfe. Cosmosil 75 C 18 -PREP (^^^-f^X^ 

§g ; 40 g) ■km^t^MMil^hs^U^' hy^7J -tCtfU *-^^^-;i/ (4 

: 6-3 : 7) I^Mffibfc. f# <=>*l7c 7 ^ ^7 $/ 3 > %m U 
L/T, «3BBW^^®440.5 mg (JR^71%) ITffc. 
NMR X^7b;V (400 MHz, CDgOD) 8 ppm : 1.39 (3H, dd, J=7, 1 Hz), 3.06 ( 
1H, tt, J=ll, 5 Hz), 3.25 (1H, t, J=ll Hz), 3.49 (1H, t, J=ll Hz), 3.94 
(1H, ddd, J=ll, 5, 2 Hz), 4.10 (1H, q, J=7 Hz), 4.15 (1H, ddd, J=ll, 5, 
2 Hz), 4.95 (1H, d, J=4 Hz), 5.03 (1H, dd, J=15, 5 Hz), 5.27 (1H, dd, J= 
15, 5 Hz), 5.52 (1H, dd, J=15, 3 Hz), 5.62 (1H, d, J=15 Hz), 5.83 (1H, d 
d, J=15, 4 Hz), 6.54 (1H, dd, J=15, 11 Hz), 6.79 (1H, d, J=16 Hz), 6.99- 
7.15 (4H, m), 7.50-7.58 (3H, m) , 7.62 (1H, td, J=8, 6 Hz), 7.79 (1H, t, 
J=8 Hz), 7.88 (1H, d, J=8 Hz), 8.00 (1H, s) , 8.33 (1H, s) 

I h;i/vmax KBr cm" 1 : 2231, 1724, 1614, 1504, 1278, 1257, 1140, 

1113, 1055, 975 
7X7>K^b;b m/z (FAB) : 819 (M + +l) 
itMftm [a] D 25 +56.4° (c=1.02, Me0H) o 
[O 3 9 3 ] 

mmm io) 

VWVk> = ±- [ (1R, 2R) - 2- [ [h^>^-2 - [ (IE, 3E 

) -4- (4-i/r;-2-7M07i-;i/) - l, 3-7f^x-;H -1 

, 3 -*J**rV y- 5 ->f;i/] -1- (2, 4-^7;i/tD7xr;i/) - 



13 2 



ffi§E4# 2003-3042285 



#2001—046890 



l - [ (ih-i, 2, 4 - h u TV-;!/- i ->r;i/) *^;t/] ^n^^t/] - 

[0 3 9 4] 
Ht6 8] 



[0 3 9 5] 

(1) 4 h^ri/^>^;i/= 4 - [[fcfX (T'J;Vtdri/) y 
] -2, b 
[0 3 9 6] 
[ft 6 9 ] 



[0 3 9 7] 

2, 2 5 7 U K (Tetrahedron, 22#, 285K (1966^p) 
tCffi*K ; 1.14 g, 10 mmol) H«J4 - (5) £ |lf($l&#i£T% *fift^b± F 
'J9A*»* (1.008 N; 10 ml, 10 mmol) , 4-^h*J/'<>^=i'n'J F 
(1.57 g, 10 mmol) , ^h^V*-^ (1.40 g, 20 mmol) , tfX (T'J^^ 
) (SM 5 y) ^>^^ -f > (Tetrahedron Lett., 30^, 4219K (1 

989^) IC|B«;3.1 g, 12.6 mmol) , tert-^A/H F U K)\,**r */ F (4 
ml) iDxJ&ZHmm-tZZtiZj: y, ifflLTM©«S«S:#fc. f#£*lfe£§ 
S/U*y^60g &Sv^fc*9A^nv h^97^ -ic#b, BfBftx^;!/ 
-/\^rit> (1:2) U «&«%K©a^*&#fe- 2/ 
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(1:3-3:1) M^^^ffi U ^©V«^T^^>^fS<C^1.86 g 

x^-tctfu WW.^fr-^*vy (i:2~i:0) M-£?MT*?tffiU # 

fSttl»0.52g (-^ffT2.38 g, IR^58%) 

NMR h;i/ (400 MHz, CDCI3) 5 ppm : 1.22 (6H, s) , 1.97 (2H, t, J=7 H 

z), 3.81 (3H, s), 4.08 (2H, q, J=7 Hz), 4.50-4.53 (4H, m) , 5.03 (2H, s) , 

5.24 (2H, dd, J=ll, 1 Hz), 5.35 (2H, dq, J=17, 1 Hz), 5.92 (2H, ddt, J= 
17, 11, 5 Hz), 6.88 (2H, d, J=9 Hz), 7.27 (2H, d, J=9 Hz) 
I RX^^ h;i/ vmax CHCI3 cm -1 : 1723, 1516, 1255, 1148, 1029, 990 
Y^^/<^hJl/ m/z (FAB) : 413 (M + +l)„ 

(2) (1R, 2R) - 2- [ Lh^y^~ 2 - [ (IE, 3E) -4 - (4 - 

>>7; - 2 -y;v^uy^^)V) -1, 3 -1, 3-V**V 

y- 5-^;b] -1- (2, 4 - y7)l*U7 x.-)V) -1- [ (1H- 

1, 2, 4 - h u r 1 --f/i/) ^□tr;i/=4- [[if* (ru 

[0 3 9 8] 



[0 3 9 9] 

(1) -e#£4 h^t// s c>^;i/= 4 - [[tfx (T u jv^^-y) *x^y 

;H^-^ri/] -2, 2 -V^^AZf^^- h (1.24 g, 3.0 mmol) ^1M4 
- (6) £|WIIil T-V~;V (1-8 g, 16.6 mmol) ^hy7;i/tD|f 



[ft7 0] 
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(1.98 g, 15.6 mmol) &tfN, N-^^f;i/^75 K (15 /til) Sr^J6#9 

4- (6) nmm^mx^m^mmt^zmz^^, «*i©4-[tr* (r 

o 

[0 4 0 0] 

1 T'*&^£4 - [ (IE, 3E) -4 - [ h^>X- 5 - [ [ (1R, 

2R) - 2- (2, 4-i>'7;i/tn7i-;i/) - 2 -n Kn3f2/- l 

3- (ih-i, 2, 4 - h y rv-fr- i --f/i/) yntr;i/] -1, 3 

-^^-^•9->- 2 ->r;v] -i, 3-7*^^x1^] - 3 -^;b?rn^>!/-h 

y;i/ (1.09 g, 2.0 mmol) , *iftth'J^A (55%«iif^A-i/a > ; 10 
4.7 mg, 2.4 mmol) , &t>\ 4- [ [tf X (T'JM^r^) Jft X * l J ;H * £/] 
-2, 2-i?^fJ^f'J;i'=^nUF^ fh7tFD77> (10ml) rfi, 

h»ji- (12) £mm&xmT*fcm2-&yim-?2>z.iiiz£v. mm&. mm 

□ V h >f^7J -{C#U »Bft3^/l/-'\3r-fr> (2:1 — 3:1) 

^ffibT, ^IS^fb-^^J238.8 mg (lR^15%) t*ft&tf>T 'EJUV T XWlWifcH 

btff:. 

NMR h)l (400 MHz, CDClg) 8 ppm : 1.17 (3H, s) , 1.22 (3H, s) , 1.38 

(3H, dd, J=7, 2 Hz), 2.01 (2H, t, J=7 Hz), 3.03 (1H, tt, J=ll, 5 Hz) , 3 
.54 (2H, t, J=ll Hz), 4.04 (1H, q, J=7 Hz), 4.12-4.24 (4H, m) , 4.51-4.56 
(4H, m), 5.02 (1H, d, J=4 Hz), 5.26 (2H, d, J=10 Hz), 5.30-5.40 (4H, m) 
, 5.86 (1H, dd, J=15, 4 Hz), 5.94 (2H, ddt, J=17, 10, 5 Hz), 6.59 (1H, d 
d, J=15, 10 Hz), 6.74 (1H, d, J=15 Hz), 6.86-6.97 (3H, m) , 7.31-7.38 (2H 
, m), 7.40 (1H, dd, J=8, 2 Hz), 7.57 (1H, t, J=8 Hz), 7.87 (1H, s) , 7.90 
(1H, s) 

I h;i/vmax CHClg cm -1 : 2233, 1734, 1504, 1275, 1139, 1027, 991 

7X7^^ hJV m/z (FAB) : 817 (M + +1) D 
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(3) *;vs;#A=4 - [ ( 1 R, 2R) -2 - [ [ h^>X- 2 - [ (IE, 
3E) -4- (4-i/7;-2-7;WD7i-jb) -1, 2, $ V^—)\s~\ 
-1, 3 - 5 — f;i/] -1- (2, 4- f ;7^H7i3 

) - l- [ (ih-1, 2, 4 - hV7i/-;i/- i ->f/i/) 7°n^^i/ 

] -4-^-dpy-3, 3-i;^f;i/7f^ = *7 7T-b (*KBttflS'&W) 
(2) T*#£. (1R, 2R) -2- [ [h^>X-2- [ (IE, 3E) -4 

- (4-i/r;-2-7^D7i-;i/) - 1 , -1, 3- 

v**^y- 5 ->r;i/] -1- (2, 4-s?7;i/tn7x-^) -1- C 
(ih-1, 2, 4-h'J7 v ;-;b-i-^f;i/) 7ntf;i/=4- [[if 

X JhX*U^]**2/] - 2 , 2 -V**lb-f* , 5- Y (230.7 

mg, 0.28 mmol) 1 ~ (13) tm&teJS&X; fcT*. ( h 'J7r-Jb 

^^^-O) ^^nn/^^fii (6.0 mg, 0.0085 mmol) R.&7fcM4b h V Zf^ 
(280.9 mg, 0.97 mmol) •tfflT.S'T 2> Z. £. iZ J: *J , ®fH B l3<^fl;-a > 

^fefCZ>J|g$g t a:§:$|ip(»£ btife, Cosmosil 75 C 18 -PREP (^^-f-^X 

^|g;50 g) SrfflV^fej£fflA5Ai'n7h^57'f-IC#U ( 
4 : 6-3 : 7) «#**rc»ffi Ofc. # e>*lfe 7 9 * S/ 3 > U X^tt 

ill, *IBB»^b#«84.0 mg (JR^838%) 

NMR (400 MHz, CDgOD) 8 ppm : 1.17 (3H, s) , 1.22 (3H, s) , 1.37 

(3H, dd, J=7, 2 Hz), 1.97 (2H, t, J=7 Hz), 3.00 (1H, tt, J=ll, 5 Hz) , 3 
.55 (1H, t, J=ll Hz), 3.56 (1H, t, J=ll Hz), 3.92-3.98 (2H, m) , 4.08 (1H 
, q, J=7 Hz), 4.14-4.19 (2H, m) , 5.06 (1H, d, J=4 Hz), 5.44 (2H, s) , 5.8 

8 (1H, dd, J=15, 4 Hz), 6.60 (1H, dd, J=15, 11 Hz), 6.80 (1H, d, J=16 Hz 
), 7.01-7.08 (2H, m), 7.10 (1H, dd, J=16, 11 Hz), 7.49-7.55 (3H, m) , 7.7 

9 (1H, t, J=8 Hz), 7.98 (1H, s) , 8.25 (1H, s) 
77X^n;i/ m/z (FAB) : 781 (M + +l) 

I R^.^^7 Ml/vmax KBr cm -1 : 2231, 1731, 1615, 1503, 1276, 1140, 1049, 
974 0 

[0 4 0 1] 

mmm 1 1 ) 
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(1 R, 2R) - 2- [ [ (IE, 3E) -4 - (4->>T 

;-2-7;btn7i-;i/) -1, 3-7^^i-;i/] -l, 3 -$;:4-3fi*->- 
5->f;I/] - l- (2, 4-^7;i/^n7x-;i/) -1- C (ih-i, 
2, 4-hur , ;-;i/-i-^;v) 7n^=4-tFn^i/7f7- 

h (M5t##4-1) 
[0 4 0 2] 



[0 4 0 3] 

(1) 4 b*ci"<yis)l = 4 - (7 U ;i^3f # ;i/ 4? ^ ;b;f3r S/) — 
h 

[0 4 04] 
[ft 7 2 ] 



[0 4 0 5] 

rf?MCD^- h U 7A=4 - 1. Kn=*f h (10.3 g, 81.7 mmol) CON, 

N-i?^fMWbA7^ K (80 ml) WA,«tC4-* b 3r Vfr = V U U 

K (12.8 g, 81.7 mmol) SrjD^t, lUffllO Ott«tfe„ 

? p * >(150 ml){C^b, 4- (N,N-^*^;i/7^ >>) hfU^V (11.0 g, 
90 mmol) £.9 UU 3?W.7 U ^ (9.85 g, 81.7 mmol) $:0 o C"eAD^., IfiT? 1 



[ft7 1] 
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>f;i/600g *m^t~i3 : 7 2*'7U^V>f*7 7 4 -sctfu MM^ft-^Vy ( 

4:1-2:1) IMIt'iffib, ^12^^15.61 g OK^62%) 

NMR 7.^9 h;i/ (400 MHz, CDC lg) 8 ppm : 1.95-2.05 (2H, m) , 2.45 (2H, t, 
J=7 Hz), 3.81 (3H, s), 4.18 (2H, t, J=6 Hz), 4.61 (2H, dt, J=6, 2 Hz) , 5 
.06 (2H, s), 5.27 (1H, dt, J=10, 2 Hz), 5.36 (1H, dt, J=18, 2 Hz), 5.93 
(1H, ddt, J=18, 10, 6 Hz), 6.89 (2H, d, J=9 Hz), 7.22 (2H, d, J=9 Hz) 

1 R7.<^V h;i/vmax neat cm -1 : 1745, 1614, 1516, 1463, 1255 
VXX^^ h)l m/z (EAB) : 308 (M + )„ 

(2) 4- (ru ;i**ct/jj)i#-jv**ri/) ^fj;i/=^n'JK 

(i) -e#£4-* h*y<yV)v=4 - (T , ;;v^-^^^;i/^-;i/^^ri/) 

~f^-^- h (5.61 g, 18.2 mmol) £yny-;i/ (6 ml) ©*g^#!lC h U 7/1/** 

nMt (30 ml) ISMAfc. 8^&&£ffiT?io#«#Lfc«, 
T»Sfcl^L/fc- #£*lfctt/uigzMClNi&^£*£>o < UiD^SZLtT?, pH£;J3J;^ 

mmLt^ji^ym^mm^)ixzmmmLr=. B ^t>^r=.mmm 

(3.50 g) S^^nO^^(17 "OtCiSJBU N, N-^**^;i/ 
*M7 5 K (0.05 ml) £1&ft**rW )l (3 g) Ztia%.fc 0 ta>&%S%&WVl 

mmmw^r=.^ h/i^.y%:m^mmrmm^^vr=.o mbtitc.mmmzm& 

NMR X^^7 (400 MHz, CDClg) 5 ppm : 2.08 (2H, m) , 3.04 (2H, t, J=7 H 
z), 4.20 (2H, t, J=6 Hz), 4.64 (2H, dt, J=6, 2 Hz), 5.29 (1H, dt, J=10, 

2 Hz), 5.37 (1H, dt, J=18, 2 Hz), 5.94 (1H, ddt, J=18, 10, 6 Hz) 0 

(3) (1R, 2R) -2- [ [l>7>^-2 - [ (IE, 3 E) -4 - (4 - 
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i/r;-2-7^t07i-^) -1, 3 - 7$ -1, Z-V**V 

>-5--r;i/] ^sT] -1- (2, 4-i;7WD7x-jl/) - 1 - [ ( 1 h- 
1, 2, 4-b'JT!/-^-l->fJV) ^nn°;i/=4- 

[0 4 0 6] 



[0 4 0 7] 

##$J l T'kB^-5 4 - [ (IE, 3E) -4 - [ 5 - [ [ (1R, 

2R) -2 - (2, 4-i?7;i/tn7i-^) - 2 - t Kn ^r>> - 1 - ^f 

3- (ih-1, 2, 4 - h 'J7 x /-;i/- i ->r;i/) :/nt?;t/] -1, 3 
2 -^f;i/] -l, 3-:f*57x:=./i/] - 3 -7;i/tn ^>V- h 

11/1/ (570 mg, 1.05 mmol) £N, N - ^ A T ^. F (3 ml) fC?§fl?b 

, 7kmitJ-hVy& (ca.30 mg, 1.3 mmol) ZmWeMX-fe* l^ffiW* 
Whfc%k. (2) -e#^4- (7 V )l*3cis*l)\<tf=.J\s**is) 7f'JJl/=^n 
U K (250 mg, 1.21 mmol) *jM7<-. £ £ (Cl^lf # L ^^§:^X^;i/ 

ffc, MJ±TMS£^£L£,, ^^tlfc^W^^rUit-r ^7;i/^WLC [LC-9 0 
8 ; H^^ffXHI^; G P C il =y AJAIGEL-1H (20 mm i.d.X 600 mm) £: JAIGEL 
-2H (20 mm i.d.X 600 mm) £ H^rHCo&^-e^JS ; ^nn*M] T*¥f 

NMR h;b (400 MHz, CDClg) 8 ppm : 1.35 (3H, dd, J=7, 2 Hz), 1.90-2. 

10 (2H, m), 2.40-2.60 (2H, m) , 3.04 (1H, tt, J=ll, 5 Hz), 3.52 (2H, t, J 



[-ft 7 3 ] 



o 
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=11 Hz), 3.90 (1H, q, J=7 Hz), 4.15-4.25 (4H, m) , 4.65 (2H, d, J=6 Hz), 
5.00 (1H, d, J=4 Hz), 5.28 (1H, br d, J=18 Hz), 5.35 (2H, s) , 5.37 (1H, 
br d, J=18 Hz), 5.86 (1H, dd, J=15, 4 Hz), 5.95 (1H, ddt, J=18, 10, 6 Hz 
), 6.59 (1H, dd, J=16, 11 Hz), 6.74 (1H, d, J=16 Hz), 6.85-6.95 (3H, m) , 

7.25-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz), 7.90 (1H, s) , 7.91 (1H, s) 
I R;*^# h;i,vmax KBr cm -1 : 2233, 1743, 1616, 1504 
7X^^n;i/ m/z (FAB) : 713 (M + +l) 0 

(4) (1R, 2R) -2 - [ [h7>^-2 - [ (IE, 3E)-4-(4- 

i/7;-2-7JWn7i-;i/) -l, 3-y#s?x-;v] -1, 3-*?**?- 
>-5--f;i/] -1- (2, 4-^7WD7i-;i/) - i- c (ih- 

i, 2, 4 - h v rv*-;i/- i -4 fr) -Jxi t°;i/= 4 - n ^u^-i/zf^- 

(3) T*mt (1R, 2R) -2- [ [ (IE, 3E) -4 

- (4-i/7;-2-7;WD7i-;b) -l, 3-y#^x-;i/] -1, 3- 

V**^y- 5 --f;i/] -1- (2, 4-^7^071-^) -1- [ 

(ih-i, 2, 4 - h UT!/-;i/- i ->f/i/) ^ntf;i/=4- (ru 

;i/^-=3r^^;i/^-;i/^-^r^) (352 mg, 4.94 x 10" 4 mol) h fc^ ( 

h'j7i-;i/^70) ^^nn/\°^^^^ (2 m g ) ^vtuu^zy (3 mi 

) iCM?Lfe 0 iB-a-^CTKfftfl: h U 7*fJI/XX (215 mg, 7.39 x 10" 4 mol) £5 

15g fcfljv^^A? h if^y>( -&ctfU »x^;i/-/\dp-9-> (3 : 1 
-1:0) IMlt^aib, ^IBfl:-a*89 mg (IR^93%) II S<Z> 

NMR (400 MHz, CDClg)Sppm : 1.34 (3H, dd, J=7, 2 Hz), 1.75-1. 

90 (2H, m), 1.90 (1H, t, J=6 Hz), 2.50 (2H, t, J=7 Hz), 3.10 (1H, tt, J= 
11, 5 Hz), 3.52 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 3.68 (2H, m) , 3 
.96 (1H, q, J=7 Hz), 4.15-4.25 (2H, m) , 5.01 (1H, d, J=5 Hz), 5.30-5.40 
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(2H, m), 5.85 (1H, dd, J=16, 4 Hz), 6.58 (1H, dd, J=16, 11 Hz), 6.74 (1H 
, d, J=16 Hz), 6.85-6.95 (3H, m) , 7.25-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz 
), 7.94 (1H, s), 7.95 (1H, s) 

I R*^? hJlvnzx KBr cm" 1 : 3403, 2231, 1741, 1616, 1504 
•7^^^^ h;i/ m/z (FAB) : 629 (M + +l) 0 
[0 4 0 8] 

(mmm 1 2 ) 

(1R, 2R) - 2- [ [h^>*-2- [ (IE, 3E) -4 - (4-i/T 
;-2-7MD7i-;V) -1, 3-^^^xr.;i/] -1, 3-v**vy- 
5--f;V] -1- (2, 4-i/"7WD7i-;i/) -1- [ (1H-1, 

2, 4 - t> u 71/-/1/- i --r;i/) yntr;i/=4 -r-fe 

h (M^#^4-2) 

[0 4 0 9] 
lit 7 4 ] 



[0 4 10] 

(1) 4-^0D-4-^V^f;i/=Tt^-h 
4-T-fe >^ (Tetrahedron, 45^, 7783M (1989*£) ; 2.00 g, 13 

.7 mmol) %WUU*#y(10 ml)fC^3?U N, N->^f MM7^ F ( 
0.05 ml) (2.5 g) Ztox.fr* £ l^fmlMW b f=. 

mm^Z>z.t.lz£V, ^fBft^i.57 g (4X^70%) l:4|M^i:bt#fe 0 

MR 7.^9 (400 MHz, CDClg) 8 ppm : 2.05 (2H, m) , 2.07 (3H, s) , 3.00 

(2H, t, J=7 Hz), 4.12 (2H, t, J=6 Hz) D 



O 
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(2) (1R, 2R) - 2- [ [h5>^"2 - [ (IE, 3 E) - 4 - (4 - 

>>r;-2-7;i/tD7x^) -1, 3 -1, 2>-v**v 
>-5--r;i/] -l - (2, 4-^7;i/tn7i-;i/) -1- [ (ih- 
i, 2, 4 - h u TV-;b- i ->f ;v) tf;i/=4 -r-fe h^ri/^> 

7- h («fEB6Mt-a* 

1 -£^£4 - [ (IE, 3E) -4 - [N^>X-5 - [[ (1R, 
2R) -2- (2, 4-^7MD7i-Jl/) -2-t Fn#^-1 -^f ^~ 
3- (1H-1, 2, 4 - h U TV-Jl- 1 ->f/l/) ^ntM -1,3 

2 ->f -l, 3-^#^xx;i,] - 3 -7ji*w<y\/—b 

V )V (1.10 g, 2.03 mmol) £N, N-Wf»A7^ F (5 ml) {C^j^L 
, jfcM-ft'f' h'JC'A (*&50 mg, 2.1 mmol) &gj&T?;fina.fc. 1 5 

fl*#LfcfJL (1) Wc4-^nD-4-t^V7*f^ = 7t^-b (330 mg 
, 2.0 mmol) £#&;L> $ £ {Cl^^fS# b fc„ &B«x*;i/T?#«R b £^ 

?A7K*£^£:&&7KT*JiHlc&^bfc 0 ^ifT^^^^At'lgit, ^jET?§ 
g££W£b& 0 &&*lfc£@»&y^*;i'#8CHPLC [LC- 9 0 8 ; B###T 
XHSg ; GPC^I7 A JAIGEL-1H (20 mm i.d. X 600 mm) il JAIGEL-2H (20 mm i 

.d.x 600 mm) fcift^Hco v%T*^/§ ; mm, ^nn^i/A] T**t$gbT, mm 

{t&m62 mg (JRS|B49X) £&tfetf>#ilR(Z)B#£ bT#fc„ 

NMR h;i/ (400 MHz, CDCl 3 )Sppm : 1.35 (3H, dd, J=7, 2 Hz), 1.85-2. 

05 (2H, m), 2.08 (3H, s) , 2.35-2.55 (2H, m) , 3.06 (1H, tt, J=ll, 5 Hz), 
3.52 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 3.93 (1H, q, J=7 Hz), 4.12 

(2H, t, J=7 Hz) 4.15-4.25 (2H, m) , 5.00 (1H, d, J=4 Hz), 5.36 (2H, s) , 
5.86 (1H, dd, J=15, 4 Hz), 6.59 (1H, dd, J=15, 10 Hz), 6.73 (1H, d, J=15 

Hz), 6.85-6.95 (3H, m) , 7.30-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz), 7.90 ( 
1H, s), 7.93 (1H, s) 

I R*^? h;i/vmax KBr cm -1 : 2231, 1739, 1616, 1504 
V**^? hJV m/z (FAB) : 671 (M + +l) 0 
[0411] 
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immm 1 3 > 

*JVVV A=4- [ (1R, 2R) -2- [ [h^>X-2- [ (IE, 3E 

) -4- (4-i/7;-2-7Ma7x-;i/) -1, 3 - -f $ vx.—M -1 

, 3 -VJt^y- 5 ->T;i/] -1- (2, 4-i;7MD7i-;i/) - 

1- [ (1H-1, 2, 4 - h u 71/-/I/- 1 ->f/i0 yn^^psy] - 

4 -^r^y^;i/ = *;^^T- h (M^##4-l6(Z)z:f- h U ?AJ&) 
[0 4 1 2] 



[0 4 13] 

(1) 4 h^S//<>^;i/=4 - [ [If* (rU^t^J/) 7jx*3j>U;i/] 

rfrflgCD^h U tfi*=4 -H h (630 mg, 5.00 mmol) CON, 

N-y^f^l/A7^ F (3.5 ml) ttAfflMRK 4 - * h =3p t?;i/ = * d U 

F (783 mg, 5.00 mmol) ZfiQit, «-£*»?:3H3ria 1 0 OttlllL M^#f& 

DO^^(5 ml)JC?§8¥U h^y-;i/ (700 mg, 10 mmol) £ fcf X 
^f-^i/) (SM V 7°D fcf;i/T^ y ) t^70 (Tetrahedron Lett., 30#, 421 
9S (1989*£) ; 1.5 g, 6.1 mmol) £ 0 °C T'fltJX., i^«l:^aT5^^I#l 
fe 0 Mllr%£^lC#^L30#r^F#L7c^, (0.1 ml) &#[f;i7c 0 

£ ibizm&mz tert-y^PbiFn^i/^S/F (ca. 5 M 

S+ymm, 1.5 ml, ca. 7.5 mmol) & O'CVtiUX.. *m.M.T*20ftmm>W 

Ltc 0 mmi%m7km^hvv&7kmmjkzf^*mm±hvyi±ykmmzM&. m 



[It7 5] 
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^&£io#H3t#i/fctfe, mmx-f-frumzftmistz.. mmm*mmm.mi&mi- 

3fif> (2:3-1:1) ^^T^ffiU> ^fattlM^l.55 g (^81%) £ 

NMR Ml, (400 MHz, CDClg) 8 ppm : 2.01 (2H, quint, J=7 Hz), 2.47 ( 

2H, t, J=7 Hz), 3.81 (3H, s) , 4.10 (2H, q, J=7 Hz), 4.50-4.55 (4H, m) , 5 
.06 (2H, s), 5.25 (2H, br d, J=10 Hz), 5.36 (2H, br d, J=17 Hz), 5.93 (2 

H, ddt, J=17, 10, 5 Hz), 6.84 (2H, d, J=9 Hz), 7.29 (2H, d, J=9 Hz) 
I R7^^ h;i/vmax neat cm -1 : 1731, 1613, 1516, 1464, 1254 
7XX^^h/l/ m/z (FAB) : 385 (M + +l) 0 

(2) ^7'Jil/=4- [ (1 R, 2R) -2 - [ [hv>*-2- [ (IE, 3 
E ) — 4 — (4-i/7;-2-7Mn7x2;i/) -1, - 

I, 3 -VJt*Vy- 5 -4 ;b] -1- (2, 4-^7W0 7i^) 

-l-CQH-i, 2, 4 - h v rv*-;i- i --f;tO -furf^-is] 

-4 -^drV^;i/ = /fNX7T- h 
[0 4 14] 



[0 4 15] 

(l) i?#£4 h^ri/^>^;b=4 - [ (7'J;i/t^i/) 

-f^-'y- h (700 mg, 1.82 mmol) i:7-y-iV (0.7 ml) 



[ft7 6] 




0 o ^CH 2 
°' °— CH 2 
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«ffiTJ8aS£&S*"*&£i:fc:j:»K ffifgtf)4- [ [tf* (r'Mt^i/) 

^-NMR h;i/ (400 MHz, CDClg) 5 ppm : 2.03 (2H, quint, J=7 Hz), 2.5 

1 (2H, t, J=7 Hz), 4.16 (2H, q, J=7 Hz), 4.55-4.60 (4H, m) , 5.29 (2H, br 
d, J=10 Hz), 5.39 (2H, br d, J=17 Hz), 5.94 (2H, ddt, J=17, 10, 5 Hz), 

11.29 (1H, br s)„ 
[0 4 16] 

&i;^Dn^^>(3.5 N, N-^^f;i/*^7^ F (0.05 mi 

) £.VLit**4jrVfr (350 mg) zmz-fro m^^Mux^mmmnvr^ h 

y/i/] ^f'JA=^nnWc. 

[0 4 1 7] 

##Wl - [ (IE, 3E) -4 - [h5>>*-5 - [ [ (1R, 

2 R) -2 - (2, 4-i?7MD7i3) - 2 - t Fn^r i/~ 1 -^f jl/- 

3- (ih-i, 2, 4-h'J7!/-;i/-i->f^) yntf;H ^^-] -1, 3 

-^^-^r-9->- 2 --f -1, 3-^#t?xx;i/] - 3 -7MD^>!/- h 
U/l/ (936 mg, 1.73 mmol) 5:rh7tKD77> (10 ml) JC$g#U **-ffc-^ 
h'JfA (55%«j7^*A-$/a > ; 80 mg, 1.83 mmol) &iIt'ijtlAfe. *g 

's, _tT'«7cffl§gtf>4 - [ [If* (T'JWS/) 5^X^U;i/] 

x^;i/-*#y-;i, (1:0-10:1) ffl-^jTeaiffiU *«ft^#862 mg 
(JiX^63%) S:*«ftTf#fiKfl!)I#i:bTfffc. 
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NMR 7.^*7 Ml/ (400 MHz, CDClg) 8 ppm : 1.35 (3H, dd, J=7, 2 Hz), 1.90-2. 
10 (2H, m), 2.46UH, dt, J=17, 7 Hz), 2.57 (1H, dt, J= 17, 7 Hz), 3.04 ( 
1H, tt, J=ll, 5 Hz), 3.52 (2H, t, J=ll Hz), 3.90(1H, q, J=7 Hz), 4.12 (2 
H, q, J=7 Hz) 4.15-4.25 (2H, m) , 4.55-4.60 (4H, m) , 5.00 (1H, d, J=4 Hz) 
, 5.27 (2H, d, J=ll Hz), 5.35 (2H, s) , 5.38 (2H, d, J=17 Hz), 5.85 (1H, 
dd, J=15, 4 Hz), 5.90-6.00 (2H, m) , 6.58 (1H, dd, J=16, 11 Hz), 6.74 (1H 
, d, J=15 Hz), 6.85-6.95 (3H, m) , 7.30-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz 
), 7.90 (1H, s), 7.92 (1H, s) 

I RX^^ h;i,vmax KBr cm -1 : 2233, 1741, 1615, 1600, 1504 
VX*^* m/z (FAB) : 789 (M + +l) 0 
(3) WW 2*= A - [ (1R, 2R) - 2- [ [h^>X-2 - [ (IE, 

3E) -4- (4->>7;-2-7;i/ta7i-;i/) -l, 3-y^^x-;i/] 

-1, 3 -¥**^y- 5 --f;i/] -1- (2, 4-^7MD7i-JI/ 

) - l- [ (ih-i, 2, 4 - h u T!/-/i/- i --r;i/) yn^^s/ 
] -4 -^-^v^;i/ = *;^7T- h (^iSgMs-S* 

(2) t#fci?7'J;V=4- [ (1R, 2R) - 2- [ [h^>*-2- [ ( 
IE, 3E) -4- (4 - i/7J - 2 7ji—jl) -1, 3-:/#S/X 

-l, 3 -*J***ry- 5 --f - l- (2, 4-J/'7M0 7 

ilf) - 1 - [ ( 1 H- 1 , 2, 4-h U 7V-)V- 1-4)1) -?U 
jii^rt/l -4-**y^fA/ = *X77-h (350 mg, 4.53 x 10" 4 mol) , -r 

h^** ( h u 7x-;i/3j>^7-<>) ^7^"7A (5 m g ) , jgttJf h u 7x-;i/^ 
x7o (5 mg) %s;?an**> (3 mi) Kmmvtco m^miz^uv i/y ( 

644 mg, 9.06 x 10~ 3 mol) ^gigfiillAlfiriMlfc. h;i/X>"e# 
JRU MffiT^£^£b£„ # <b:ftfc^^l£ Cosmos il 75 C 18 -PREP (t*7 

15 g) &fflv^i£*B;2j^Z>s^av h^^^-f -fctfu tK-**^ 

(1 : 0-4 : 6) M^MX*mftLfc 0 M&>& 7 ^ ? V 3 > U # 

e>*l£^W$3£> ^-T^-^^mafBI (Dowex 50W-8X, th'J^AS, 1 NtKM 

h u v&ykmmzm^xmW' 5mi) ic#u ^-esgmufc.. iftfe77^'> 
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NMR 7s*9 (400 MHz, DgO) 8 ppm : 1.13 (3H, d, J=7 Hz), 1.68 (2H, qu 
int, J=7 Hz), 2.35-2.50 (2H, m) , 2.87 (lH,m), 3.43 (1H, t, J=12 Hz), 3.4 
6 (1H, t, J=12 Hz), 3.55-3.65 (3H, m) , 3.95-4.05 (2H, m) , 4.97 (1H, d, J 
=4 Hz), 5.13 (1H, d, J=15 Hz), 5.26 (1H, d, J=15 Hz), 5.65 (1H, dd, J=15 
, 5 Hz), 6.42 (1H, dd, J=15, 10 Hz), 6.64 (1H, d, J=16 Hz), 6.80-6.90 (3 
H, m), 7.25-7.35 (3H, m) , 7.51 (1H, t, J=7 Hz), 7.82 (1H, s) , 8.13 (1H, 
s) 

I RX^^ h;i/vmax KBr cm" 1 : 3432, 2231, 1740, 1615, 1599, 1503, 1418, 
1387, 1276, 1257, 1142 
^TsTs^V Ml/ m/z (FAB) : 753 (M + +l) 

Ttmftffi : C 31 H 30 F 3 N 4 0 8 PSNa 2 .3H 2 Oi: LTftlffB : C, 46.16; H, 4.50; N, 6.95 
; Na, 5.70 o ##H»:C, 46.41; H, 4.83; N, 7.04; Na, 5.37 0 
[0 4 1 8] 

mmm 1 4 ) 

Vi?^A=4- [ (1R, 2R) - 2- [ 2 - [ (IE, 3E) 

-4- (4-i/7;-2-7;i/tD7i^Jl/) -1, 3 -7* -1, 
3 -Vyf^-V-y- 5 ->r;i/] -1- (2, 4-i?7;i/tD7i-;i/) -1 
- [ (1H-1, 2, 4 - h y y\r-ji- 1 --r;i/) yntf?^:/] -4 

[0 4 19] 



[it 1 7 ] 




F 
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[0 4 2 0] 

(1) 7 V )l= 4-^na-4 -t^rV/f 7-h 

WMOteTk^^ZWl (2.00 g, 20.0 mmol) (DVVUU*$y (10 ml) ?§^(C 
r'J^T^n-^ (1.75 g, 30.1 mmol) , N.N-SM V ^"n tf;i/X^;i/7 ^ > (3 
.88 g, 30.1 mmol) h 4 - (N,N-^^ =f-fr7 ^ ^ ) bf U *;> (10 mg) fc^^D 

MR h;i/ (400 MHz, CDClg) 5 ppm : 2.65-2.75 (4H, m) , 4.61 (2H, d, 

J=6 Hz), 5.24 (1H, dd, J=10, 2 Hz), 5.33 (1H, dd, J=17, 1 Hz), 5.91 (1H, 
ddt, J=17, 10, 6 Hz), 11.05 (1H, br s)„ 
[0 4 2 1] 

mbnfcmm&^^v&ykMrv jv&vzuu* do mi) izmmL, n 

, N-y^f^l/A7 5 F (0.05 ml) £.mk**rW )l (3.8 g) fc^Afe,, 

nfe»««&«ffiT«*j!l«T?»K^*cii:JcJ:y, *«ft-^«f2.89 g (1R^82 
%) «i«fei:lTffe. 

NMR h;i/ (400 MHz, CDCl 3 )8ppm : 2.72 (2H, t, J=7 Hz), 3.23 (2H, t 

, J=7 Hz), 4.62 (2H, d, J=5 Hz), 5.26 (1H, dd, J=10, 1 Hz), 5.33 (1H, dd 
, J=17, 1 Hz), 5.90QH, ddt, J=17, 10, 5 Hz) D 

(2) yvjv=4 - [ (4 h^rS/'OS?/!/) -4-**\r?^)V = 

[0 4 2 2] 
[ft 7 8 ] 



[0 4 2 3] 

rfJlRtf)^ h V ?i>=4 -\L Fn3f5/^9- h (756 mg, 6.00 mmol) CDN, 




o 
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N-^^f;i/*;i/A7 5 K (10 mi) HhmWliz4 -* h*i/'<yV)v=9 n u 

K (987 mg, 6.30 mmol) &j0;t, a<£4fe&3l$Nl 0 0rT*iBHRbfe o Mlir#j£ 

(i) t#fc7y;i/=4-^nn-4-t^v^f7-h (1.O6 g, 6. 

02 mmol) , h'JXf^7^> (920 n 1 , 6.60 mmol) , &t>*4 - (N, N - V 

**;i7$;) tru^> (10 mg) &<rcT*jn*.fc. 8^ra*# 

50g£M^£#^A?avb^>^-tC#U /\dpi?->-»Bftx^^/ (3 : 1 
~2 : 1) ig^MT'iffil, «aa-fb^l.52 g (JR^70%) &«5fe»««JtL 
T#fc. 

NMR (400 MHz, CDClg) 6 ppm : 1.47 (2H, quint, J=7 Hz), 2.42 (2 

H, t, J=7 Hz), 2.55-2.70 (4H, m) , 3.81 (3H, s) , 4.13 (2H, t, J=7 Hz), 4. 
59 (2H, dt, J=6, 2 Hz), 5.06 (2H, s) , 5.23 (1H, br d, J=ll Hz), 5.30 (1H 
, br d, J=18, 2 Hz), 5.89 (1H, ddt, J=18, 11, 6 Hz), 6.89 (2H, d, J=8 Hz 
), 7.29 (2H, d, J=8 Hz) 

I RJ*^# h;Vvmax neat cm -1 : 1735, 1614, 1516, 1249 1163 

Wl/ m/z (EI) : 364 (M + ) B 
(3) T U;i/=4 - [ (1R, 2R) - 2- [ [ (IE, 3E 

) -4- (4-i/7;-2-7MD7i-Jl/) -1, 3 i/XljV] -1 

, 3 -^^-dfif >- 5 ->f;i/] ^^-] -l - (2, 4-i?7Mn7i-;i/) - 
l - [ (ih-i, 2, 4 - h y 7!/-;i/- i ->f ^eijK^s/] - 

[0 4 2 4] 
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[ft 7 9 3 




F 



[0 4 2 5] 

mmmis- (2) X'^r^mtmm^mv, (2) t*#^tu;i/=4- 

[ (4 -* h*S/'<>i?}l) -4 -yt*?y7*A/ = Z>9S/-}— b (546 

mg, 1.50 mmol) T-V-/I/ (0.50 ml) ^ij7^n»| (5 ml) T*jOM 
LXmWO*- [4- (T'J^S') -4 -**V^U/I/**S/] 

3 5>{cmft^^-9-U;i/ (290 mg) tiaiTil©7U;i/=4-^an-4 

[0 4 2 6] 

£©3H98©7U ;i/= 4 - ^ n n - 4 -^^y/f;i/ = x^i/t- h 

1T'S&^&4- [ (IE, 3E) -4- [h^>X-5- [ [ (1R, 2 R) - 

2- (2, 4-i/7Mn7i-^/) -2-tFn^fi/-i-^f;i/-3 - (1 
H-i, 2, 4-bU7!/-;v-i-^^ 7atf;b] -l, s-s?*-* 
if>-2--r;i/] -l, -3-7;i/tn^>^-h'J;i/ (8i 

4 mg, 1.50 mmol) t*Mtb'J7A (55%^^-?^ X A°- 1/ 3 > ; 70 mg, 1. 

6 mmol) zm^xmmmi 3 - (2) tmmzmmhfco m^nr=.mmat^m 

£ V if >f ? ;i^IftHPLC [ L C - 9 0 8 ; 0 *^«f XMI95I ; A JAIGEL-1 

H (20 mm i.d. X 600 mm) £ JAIGEL-2H (20 mm i.d.X 600 mm) SrHtfrjlCOifc V% 
TfteJS ; ^nn^l/A] T?5fl||SUT, «gSft^*J459 mg (M§40%) £M 

NMR Mb (400 MHz, CDClg) 8 ppm : 1.35 (3H, dd, J=7, 2 Hz), 1.85-2. 

05 (2H, m), 2.35-2.55 (2H, m) , 2.60-2.75 (4H, m) , 3.05 (1H, tt, J=12, 5 
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Hz), 3.52 (2H, t, J=ll Hz), 3.92 (1H, q, J=7 Hz), 4.15-4.25 (4H, m) , 4.6 

0 (2H, br d, J=6 Hz), 5.00 (1H, d, J=4 Hz), 5.23 (1H, br d, J=ll Hz), 5. 
31 (1H, br d, J=17 Hz), 5.35 (2H, s) , 5.85 (1H, dd, J=15, 4 Hz), 5.90 (1 
H, ddt, J=17, 11, 6 Hz), 6.58 (1H, dd, J=16, 11 Hz), 6.74 (1H, d, J=16 H 
z), 6.85-6.95 (3H, m) , 7.30-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz), 7.90 (1H 
, s), 7.92 (1H, s) 

1 R^^s^ h;i/vmax CHgCl cm -1 : 2233, 1737, 1616, 1598, 1504 

bJV m/z (FAB) : 769 (M + +l) 0 
(4) yi?i?A=4- [ (1R, 2 R) -2- [ [h^>^-2- [ (IE, 3 
E ) -4- (4-i/7;-2-7JI/tn7i-;i/) -1, 3-y^^xn;i/] - 
1, 3 -VJt*Vy- 5 -4 )Vl -1- (2, 4 -V7 )\s*U7 

-l- [ (iH-i, 2, 4 - h >; ri/-;i/- i -A -?xn£*v} 

(3) t#fe7 l J^ = 4- C (1R, 2R) - 2- [ Ih^y*- 2 - [ (1 
E, 3E) -4- (4-J/7;-2-7MD7x-jl/) -1, 

;i<] -l, 3 -VJr^y- 5 -AM - l- (2, 

- 1 - [ ( i h- i , 2, 4-h'J7y-;i/-i--f;v) ^nzK 

^p>>] - 4 -^-dp yff j!/ = X^ 5/*J- — h (180 mg, 2.35 x 10~ 4 mmol) £ bl*X 

( N u 7x=-;PvfN^7^ >) ^^nn;t7^9^ (3 m g ) , &z$7kmfc h V -ff- 

JV^X (100 mg, 3.44 x 10" 4 mmol) Uli 1 - (1 3) £.m&&Jj&~Z)X 

fcCosmosil 75 C 18 -PREP (^# 9 >f «rX ? $g ; 20 g) V^i£;ffi# ^ d T 
h ^77^ -fC#U (4 : 6~3 : 7) iB-&$SaSGT?$8iiJ Lfe. 

#e>*lfc"79*2/a>&ai»U a^iLT, «3BB«rtfc-£ft64 mg (iK^36 
%) £*i6©H#fcLT#&. 

NMR hJV (400 MHz, CDgOD) S ppm : 1.31 (3H, dd, J=7, 2 Hz), 1.90-2 

.00 (2H, m), 2.40-2.65 (6H, m) , 3.03 (1H, tt, J=12, 5 Hz), 3.52 (2H, t, 
J=ll Hz), 3.85 (1H, q, J=7 Hz), 4.05-4.25 (4H, m) , 5.04 (1H, d, J=5 Hz), 
5.44 (2H, m), 5.85 (1H, dd, J=15, 5 Hz), 6.59 (1H, dd, J=15, 10 Hz), 6. 
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80 (1H, d, J=15 Hz), 6.95-7.05 (2H, m) , 7.10 (1H, dd, J=15, 10 Hz), 7.45 
-7.55 (3H, m), 7.80 (1H, t, J=8 Hz), 8.00 (1H, s) , 8.32 (1H, s) 
I RX^^ Ml/ vmax CHgCl cm -1 : 3438, 2231, 1737, 1614, 1595, 1504, 141 
9 



[0 4 2 7] 

(mmm 1 5 ) 

(1R, 2R) - 2- [[h9>*-2- [ (IE, 3E) -4 - (4—>T 
J - 2-7MD7I3) - 1, 3-^^X-/l/]-l, 3-V**Vy- 
5->T;H f 1 ^] -1- (2, 4-i/'7;i/tD7x-;b) -1- [ (1H-1, 

2, 4 - h y T x J-fr- i --f/i/) ;**■;!/] ^ntr;i/= (2-t Kn#i/xf;i/ 
) =^ ;l/ ^- h (Mm##4-3i) 

[0 4 2 8] 
[ft8 0] 



[0 4 2 9] 

(1) (1R, 2R) -2 - [ [h7>7-2 - [ (IE, 3E)-4-(4- 

i/7;-2-7^n7i-ji/) -l, 3-7^yxr;i/] -l, 3-^^-!*- 

>-5->f;i/] ^^"] -1- (2, 4-^7MD7i-iV) -1- C (1H- 

i, 2, 4 - by yi/-;i/- i --f;i/) -7"ntf;i/=>f ^ 1 - 

[0 4 3 0] 



77x7^^ h)l m/z (FAB) : 751 (M + +l) 0 
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[0 4 3 1] 

$#ilt'^§4 - [ (IE, 3E) -4 - [h^>*-5 - [ [ (1R, 
2 R) - 2- (2, 4-^7Mn7i^) - 2 - Kn 3=- J/- 1 - ;* 
3- (1H-1, 2, 4 - h U T !/-;!/- 1 ->f ;b) juVJl] tt] -1,3 

2-4 A/] -l, 3-^j;i-;v] - 3 -^;i/^-n^>y— h 

U;i/ (4.90 g, 9.03 mmol) £ 1 , 1 * - — 5. ^V-^ (1.53 g, 9. 

44 mmol) &s;?aa*#> (20 ml) fC?§fl?L7c 0 # & tifciS-^iCTK^fl^ h 
D^-k (55%#&?fi^-r > ; 10 mg, 2.3 x 10 -4 mol) SriDX, fi#b 

tetfi±>mffiT3&mtiami;t~ 0 v>m*v7T- (pH7.4) zmx.> 

V>7c#9A?n 7h^57-f -IC#U |filf^-Airif> (1 : 1 — 1 : 0 

) m&mmvmmL, mmt&m.oo g (jkw/o) &^t*#ii©ift:^t 

NMR (400 MHz, CDC 1 g) 8 ppm : 1.46 (3H, dd, J=7, 2 Hz), 3.01 (1 

H, tt, J=ll, 5 Hz), 3.51 (1H, t, J=12 Hz), 3.52 (1H, t, J=12 Hz), 4.01 ( 
1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 5.00 (1H, d, J=5 Hz), 5.28 (1H, br d, 

J=18 Hz), 5.48 (2H, s) , 5.85 (1H, dd, J=15, 4 Hz), 6.58 (1H, dd, J=15, 
11 Hz), 6.90-7.00 (3H, m) , 7.13 (1H, br s) , 7.30-7.45 (4H, m) , 7.57 (1H, 

t, J=8 Hz), 7.84 (1H, s), 7.97 (1H, s) , 8.11 (1H, s) 
I R7x^^ hllvmax KBr cm -1 : 2230, 1763, 1615, 1504, 1418, 1390 
7X7^n/l/ m/z (FAB) : 637 (M + +l) a 
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(2) 2 - [ (tert-^fM"7i3i''Jjl/) X*y-;i/ 
rfjfl£<5DBf^2 -H Kn*2/X^;i/ (3.12 g, 30.0 mmol) , hijl^7^> 

(4.6 ml, 33 mmol) , &tf4 - (N,N-^;* *J\/7 $ J ) £ U S?> (100 mg) £ ^ 

ycn^^> (20mi) tc&#u tarn e r t - ^^nn^7i-;^> 

(8.65 g, 31.5 mmol) fcfltJx., 2 OUri^bfe. 

&A^pt>-iixfji/ (1:1) u T^t^yKv^n^nm 

m**%J~-)\> (100 ml) £*0U "J-hU A* h*2/K (2 8%-&W**7 
-/I/**, 3 ml) fc^ST^tlX., 2 l»|ffl«#PUfe. MffiT«£©£L 

, 38f ftfcBBIxf A i: ij y 7 7 - (pH7) lc#BJU ;£«8Jf£:klfc7k 

, «aa^«©«»S5.i8 g (ffliK^57%) 

NMR b;i/ (400 MHz, CDCI3) 8 ppm : 1.07 (9H, s) , 2.11 (1H, t, J=6 Hz 

), 3.65-3.70 (2H, m) , 3.77 (2H, t, J=5 Hz), 7.35-7.50 (6H, m) , 7.65-7.70 
(4H, m) G 

(3) 2 - [ (tert-7*f^^7i-^>>'J;i/) **ri/l X^;i/ = ( 1 R, 
2R) - 2- [ [ 2 - [ (IE, 3E) -4 - (4-i/7;-2-7 

MD7x-;b) -1, 3-^"^^x-;H -1, 3 -y^i^- 5 ->f;i/] 

-1- (2, 4-^7Jl/tD7x-;i/) -1- [ (1H-1, 2, 4 - h 
[0 4 3 2] 



lit 8 2 ] 




Ph. >Bu 



[0 4 3 3] 
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(1) T*#7c (1R, 2R) - 2- [ [(IE, 3E) -4 

- (4-i/7; - 2-7MD7i-^) -1, -1, 3- 

*Jit*rV>- 5 ->T;i/] -1- (2, 4-^7^0 71-^ -1- C 

(ih-1, 2, 4 - h 'J7!/-;i/- i ->r;i/) n°;i/ = -f ^ 

1 -#;i^3f£/^~ h (637 mg, 1.00 mmol) £ (2) -e#£5|B$g<Z) 2 - [ 
(t e r t -zf^-JVVy 3i=-)Vi/V )l) #*ri/~\ (315 mg, ca.1.05 

mmol) *VZUU**y (3 ml) {C?g^U *U^A = tert-^h^^K (5 
mg) £#D*£o iS^t;5:it#b^^^l5^r»^3S^L/i 0 7^SP«, W^tlfe 

M^tCU 77- (PH 7)£&£\ S{5M^i|lf M'iffilt 

igmZV-y-J ZJlftmPLC CLC- 9 0 8 ; H*^ffXHSg ; GPC^J^AJAIG 
EL-1H (20 mm i.d.X 600 mm) £ JAIGEL-2H (20 mm i.d. X 600 mm) $:S?ljCo 

&^z*&m;mm, 7do*m] x*mmLT, mzit&msiA m g (um73% 

MR h;i/ (400 MHz, CDClg) 8 ppm : 1.07 (9H, s) , 1.35 (3H, dd, J=7, 

2 Hz), 3.04 (1H, tt, J=ll, 5 Hz), 3.48 (1H, t, J=ll Hz), 3.50 (1H, t, J= 
11 Hz), 3.80-3.95 (3H, m) , 4.15-4.20 (2H, m) , 4.30-4.35 (2H, m) , 4.94 (1 
H, d, J=5 Hz), 5.36 (1H, dd, J=15, 3 Hz), 5.41 (1H, d, J=15 Hz), 5.84 (1 
H, dd, J=15, 4 Hz), 6.55 (1H, dd, J=15, 11 Hz), 6.71 (1H, d, J=16 Hz), 6 
.75-6.95 (3H, m) , 7.30-7.50 (9H, m) , 7.56 (1H, t, J=8 Hz), 7.65-7.75 (4H 
, m), 7.90 (1H, s), 7.95 (1H, s) 

I RX^7 h;i/vmax KBr cm -1 : 2230, 1750, 1615, 1503 

h;i/ m/z (FAB) : 869 (M + +l) 0 
(4) (1R, 2R) - 2- [[h^>X-2 - [(IE, 3E) -4 - (4- 
S/T J - 2 -7M07i-/l/) - 1 , 3 -y^x :=-;!/] - 1, 2>~V***y 

>-5-^r;i/] ^;f] - l- (2, 4 -i;'7;i/tD7x^;v) - 1 - [ (ih- 
l, 2, 4 - h y r v y-;i/- l ->f/i/) ynt?;i/ = (2 -b: Fn^S/x 

(3) T*#fe2- [ (t e r t-^^x-^/S/'J^) *3r2/] x^;v = 
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(1R, 2R) - 2- [ [ (IE, 3E) -4 - (4 -*/7 J 

- 2 — 7 JVJfrU 7i-il/) -1, 3-^'^^X-;i/] -1, 3 -^^-^r-9->- 5 
->f;i/] ^tf] -1- (2, 4-i?7;i/tD7i-^) - i- [ (1H-1, 2 
, 4 — h U T y — ;i/ — 1 — -f 7'Dt> = ^;VJ}ft-h (470 mg, 5. 

41 x 10" 4 mol) ffifh7Kl ? n75> (1.5 ml) ^?giC, HTH (33 mg, 
5.5 x 10" 4 mol) tfh77fil/7> ; E-7A7M , JF (lHfh7tKn77 
5 0.55 ml, 5.5 x 10~ 4 mol) &JBlCfltI;tfc. i^t^ilt'lH^l 

8ixf^t 1 J>iA-y7 7- (pH7) ^M£#HL7c 

bfc„ #fj4xfe^^S:U^-r^;i/^HPLC [LC- 9 0 8 ; H^^fXHSS ; 
GPCj!j7 A JAIGEL-1H (20 mm i.d.X 600 mm) h JAIGEL-2H (20 mm i.d.X 60 

omm) zw.mz.*ote^T-mm ; mm, ^na^A] t-iitt, mmfc&ms 

6 mg (JR*55%) 

NMR (400 MHz, CDClg) 8 ppm : 1.34 (3H, dd, J=7, 3 Hz), 1.90 ( 

1H, br s), 2.95-3.10 (1H, m) , 3.49 (1H, t, J=ll Hz), 3.51 (1H, t, J=ll H 
z), 3.80-3.90 (3H, m) , 4.19 (1H, ddd, J=ll, 5, 2 Hz), 4.25-4.40 (3H, m) , 
4.94 (1H, d, J=5 Hz), 5.39 (2H, m) , 5.85 (1H, dd, J=15, 4 Hz), 6.58 (1H 
, dd, J=15, 11 Hz), 6.73 (1H, d, J=16 Hz), 6.85-7.00 (3H, m) , 7.33 (1H, 
dd, J=10, 1 Hz), 7.40 (1H, dd, J=8, 1 Hz), 7.45 (1H, td, J=9, 6 Hz), 7.5 

7 (1H, t, J=8 Hz), 7.96 (1H, s) , 8.04 (1H, s) 0 

[0 4 3 4] 

(mmm is) 

VV¥7U= 2-[[(lR, 2R)-2-[ [ h^>X- 2 -[(IE, 3 
E) -4- (4-i/7;-2-7MD7i-;i/) -1, 3-^^^X— - 
1, 3 -V**V y- 5 ->f;i/] -1- (2, 4-i;7MD7i3) 

-l - [ (ih-i, 2, 4 - h y r i ->r^) ^nstf^rS/] 

^j;i/^-;i/^dr>>] ibdfi/ = ^77-b (M^##4-45©~^- h U 9 A&) 
[0 4 3 5] 
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[ft 8 3 ] 



O CH 3 ^O^^^^X^J 




F 



[0 4 3 6] 

(1) 2- [ [tf* (r'JM^fi/) Jj>^J^U;i/] *"*5/] X^;i/= (1R, 2 
R) - 2- [ [ V^yT.- 2 - [ (IE, 3E) -4 - (4 - Vf J ~ 2 - "7;!/ 

tn7i-;i/) -l, 3 v^~M -l, 3 5 --f;H ^ 

tf] -1- (2, 4-i?7MD7i-^/) -1- [ (1H-1, 2, 4~hV 
[0 4 3 7] 



[0 4 3 8] 

(*»J1 5) T*#fc (1 R, 2R) - 2- [ [h7>^-2 - [ (IE, 3 

e) -4- (4-i/7;-2-7;i/tn7x-;i/) -1, s-zf&*?^=- M - 
i, 3 5 ->r;i/] -1- (2, 4-i?7WD7ii;i/) 
- 1 - [ (1H-1, 2, 4-b'J7!/-;i/-i--Y;i/) ^nti°;i/= ( 

2-tFn^ri/XfJV) = ;fc;i/j}^-h (180 mg, 2.85 x 10~ 4 mol) (D *? V U 
U**y (2 ml) mmz, fb^y-^ (40 mg, 5.7 x 10" 4 mol) £ \£ * (7 



[ft 8 4 ] 
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V)l7t*rt/) y^"ntf;i/T^ J) &*74y (Tetrahedron Lett. , 30#, 

4219H (1989^) ; 105 mg, 4.28 x 10" 4 mmol) £^ST*#[J;*., 30ft 
mnWlsfr* ^%tCTU;i/T;i/3-;i/ (0.1 ml) %mm.T*1)UX.. $^{C20^K 
m$ht=. a U-kWl*VC\V-fcm^ tert-^;i/t:Fn^;bt^i/F (ca. 5 M J 

•rymwL, 1.5 mi, ca. 7.5 mmol) u^m^u^oft^mw l tc 0 m 

#JfcHPLC [LC- 9 0 8 ; B*MH1; G P AJAIGEL-1H (20 mm i.d 

.X 600 mm) £JAIGEL-2H (20 mm i.d. X 600 mm) &S#|lCofcV*""efgJB 5 

, ^nD^A] T**MSOT, «IB^^124 mg (JR3655X) ^Mfe^l^M 

NMR \>Jl (400 MHz, CDCl 3 )8ppm : 1.35 (3H, dd, J=7, 2 Hz), 3.01 ( 

1H, tt, J=12, 5 Hz), 3.48 (1H, t, J=12 Hz), 3.50 (1H, t, J=12 Hz), 3.84 
(1H, q, J=7 Hz), 4.17 (1H, ddd, J=12, 5, 2 Hz), 4.25-4.35 (4H, m) , 4.40- 
4.50 (1H, m), 4.55-4.60 (4H, m) , 4.97 (1H, d, J=4 Hz), 5.26 (2H, dt, J=l 
2, 1 Hz), 5.35-5.40 (4H, m) , 5.84 (1H, dd, J=15, 4 Hz), 5.85-6.00 (2H, m 
), 6.57 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J=15 Hz), 6.85-7.00 (3H, m) , 
7.33 (1H, dd, J=10, 1 Hz), 7.40 (1H, dd, J=8, 1 Hz), 7.46 (1H, td, J=9, 
6 Hz), 7.57 (1H, t, J=8 Hz), 7.94 (1H, s) , 7.98 (1H, s) 
I R;*.^? h;i/vmax CHClg cm -1 : 2233, 1753, 1616, 1504, 1276, 1140 
T^X^^hil/ m/z (FAB) : 791 (M + +l) c 

(2) *JV*JV2»= 2 - [ [ ( 1 R, 2R) - 2- [ [h^>X~ 2 - [ (IE 
, 3E) -4- (4-i/7;-2-7Mn7i-;i/) -1, 3 £?X-;i/ 

] -l, 3 -v**cVry- 5 --r;i/] - 1 - (2, 4-^7^071- 
;i/) -1- [ (1H-1, 2, 4 - h u ri/-;i/- 1 ->r;i/) ^atf^ 

(1) T?»fe2- [ [tfx (yy;t^3f^) ^x^y;i/] x^;p= ( 
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1 R, 2R) - 2- [ [h^>X-2- [(IE, 3E) -4- (4-S/T7- 
2-7MD7i-jI/) -1, 3-:/#^X-;i/] -1, 3 -^:*=5fU->- 5 - 

-f;i/] - l- (2, 4 -i?7;i/^-n7zL-;b) - 1 - [ (ih-i, 2, 

4 - h y TV-)i- 1 --r;i/) ^n^ = *MKt-h (120 «g, 1.52 

x 10" 4 mol) , fh7*Xh'j7i-;i/*X7^>;t7^')A (2 mg) , &t>* 
fh7^Xb'J7i-;i/*X7>f> (2 mg) %i??UU**y (1.2 ml) iC^^ 
£-&7c 0 ig^JC^MTtT n U (215 mg, 3.04 mmol) fcflB*., 8MR&1I#IHI 

£ATH»Jl 3- (3) fcRflilC&SU «IBB«Kt-&&87.5 mg ( 
iK§p76%) 5:^iI(iDiffiH«:tbtllfc 0 

NMR TsKV hJV (400 MHz, D 2 0) 5 ppm : 1.18 (3H, d, J=7 Hz), 2.81 (1H, m) 
, 3.43 (1H, br t, J=12 Hz), 3.46 (1H, br t, J=12 Hz), 3.59 (1H, m) , 3.85 
(2H, m), 3.95-4.15 (2H, m) , 4.22 (2H, m) , 4.97 (1H, br d, J=4 Hz), 5.21 
(1H, br d, J=15 Hz), 5.34 (1H, br d, J=15 Hz), 5.65 (1H, br dd, J=15, 5 
Hz), 6.41 (1H, m), 6.63 (1H, br d, J=16 Hz), 6.80-6.95 (3H, m) , 7.25-7. 
60 (4H, m), 7.88 (1H, s) , 8.26 (1H, s) 

I RX^^ h;i/vmax KBr cm -1 : 3418, 2231, 1749, 1615, 1600, 1504, 1418, 
1385, 1276, 1257, 1141. 
T**'** hJl m/z (FAB) : 755 (M + +l) 0 
[0 4 3 9] 

(mmm 1 7 ) 

(1R, 2R) -2 - [ [b9>7-2 - [ (IE, 3 E) - 4 - (4 - >>T 
7-2 -7WD7x-il) -1, -1, S-VXr^-py- 

5 — f 7i/] -1- (2, 4-i;7;i/tn7i-;i/) -1- [ (ih-i, 
2, 4 - h y 7!/-jv- 1 ->r;i/) 7°Dt:>=2- (nKn^j/^f^ 

) ^77*7- h («^##5-l) 
[0 4 4 0] 
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[0 4 4 1] 

( 1 ) 4 h^ri/^>^;i/= 2 - [(r'JM^ri/^^-^t^i/^fM * 

rfJflfcCDl (3H) --fV^>^75;> (740 mg, 5.52 mmol) ZykMitlJ U 
•7 A (310 mg, 5.52 mmol) £*#y-;i/-7R (2:1) ffi-^igflt (10 ml) (Ctt 

o #^tife^TO$:40°ctc*Di^L/^^^K^^>^ , -e^bfe o m^nfrmfc* 

n, N-y;ifM;i/A7^ K do mi) ^cw^m$^±, 4-* h=5f^>^;b 

= ?D'JF (865 mg, 5.52 mmol) *lM7Lt=. a & 1 f^fS 1 0 0i:t'ill 

zntwun* $>ao mOic^pu, 4- (N,N-^^^-;bT^ /) tru^> ( 

673 mg, 5.51 mmol) il^nD^riT'J^ (664 mg, 5.51 mmol) &0°C7?ABA.. 

^■Mf£, £/U *^;i/60g &JSv*fc:fc9/»? □? h^57-f -IC#U 
-Mx^;i/ (5:1) Mlt^ail, «ffi-fb-£*&905 mg (JR^S46%) 

NMR Ml/ (400 MHz, CDClg) 5 ppm : 3.82 (3H, s) , 4.66 (2H, dt, J=6, 

1 Hz), 5.28 (1H, br d, J=10 Hz), 5.29 (2H, s) , 5.38 (1H, br d, J=18 Hz) 
, 5.61 (2H, s), 5.95 (1H, ddt, J=18, 10, 6 Hz), 6.91 (2H, d, J=9 Hz), 7. 
35-7.40 (1H, m), 7.39 (2H, d, J=9 Hz), 7.50-7.55 (2H, m) , 8.02 (1H, d, J 
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=7 Hz) 

I RX^^ h;i/vmax neat cm -1 : 1750, 1716, 1614, 1516, 1248 
7X2^^ m/z (FAB) : 356 (M + ) 0 

(2) 2 - [(r u;i/^^i/^;i/^-;i/)^-^s/^^;H^S#iE 

( i ) T?#fc4 h^i/^>^;i/= 2 - [(7yjw^j/^i^-;i/)t^i/ 

^f;i/]^>^7-h (6.80 g, 19.1 mmol) tT-V-A (5 g) (Dm&VO* h 
(10 ml) tC^-e^$i±^ 0 M^$:15^ra^Lfc^ h 

r£fC£U> m^IH-fb^ 3.87 g (4X^86%) tM@#:i:bt#fc a 

NMR hJV (400 MHz, CDClg) 8 ppm : 4.68(2H, dt, J=6, 1 Hz), 5.29 (1H, 

br d, J=10 Hz), 5.39 (1H, br d, J=17 Hz), 5.67 (2H, s) , 5.94 (1H, ddt, 
J=17, 10, 6 Hz), 7.40-7.50 (1H, m) , 7.60-7.65 (2H, m) , 8.15 (1H, d, J=8 
Hz), 11.5 (1H, br s) D 

(3) (1R, 2R) - 2- [ [h7>^-2 - [ (IE, 3 E) -4 - (4 - 

i/7;-2-7;i/tn7i-;i/) -1, 3-^^^x-;b] -1, 3-^=^-9- 

>-5--f;b] -1- (2, 4-^7M07i^) -1- C (1H- 

1, 2, 4 - h y r s J-)\<- 1 ->f/i/) ^n^=2-[(7'J^^f^ 

[0 4 4 2] 



[0 4 4 3] 

(2) T*#£2 - [(TV )l**c*sjjfrtf-)V)*3ci/*^)V]&M^M (850 mg 



C-ft 8 6 ] 
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, 3.60 mmol) & n n ;* * > (5 ml)tC?§8?U N, N-^f^l/AT^ 

k (cos mi) tmt**rw jv (570 m g ) *m*-t=. a ^mz^weimmmw 

[0 4 4 4] 

[ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 
2 R) -2- (2, 4 — -2-t FD^i/-l-^f;i'- 

3- (ih-i, 2, 4 - h y r i --r;i/) ^ntr;i/] -1, 3 

-2?rt-*-9->- 2 --r;H -l, 3-^i;i^] - 3 -:7;i/;f n^>!/^ h 

U;i/ (1.63 g, 3.00 mmol) ^Tkfjtft:^ h U ?A (55%^?^^ X/t- */ a > ; 1 
44 mg, 3.3 mmol) £ «fc ±T*#£fflSg© 2 - [ (T U S/^;i/^-;V) 

«y\/<{ ;i/=^n y KfcMv^HifcMi 3 - (2) fcjerFHtHtfcicfTfc 

JCtfU m^X^;i/-/\dr-^> (1 : 1-4: 1) 8&-£8MK"eigJB U flUffi-ffc^ 
&1.68 g (JR^74%) 

NMR (400 MHz, CDCI3) 8 ppm : 1.46 (3H, dd, J=7, 2 Hz), 3.05 (1 

H, tt, J=ll, 5 Hz), 3.50 (1H, t, J=ll Hz), 3.52 (1H, t, J=ll Hz), 4.00 ( 
1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 4.60-4.70 (2H, m) , 4.98 (1H, d, J=4 H 
z), 5.28 (1H, br d, J=10 Hz), 5.37 (1H, br d, J=18 Hz), 5.45-5.55 (4H, m 
), 5.84 (1H, dd, J=15, 4 Hz), 5.94 (1H, ddt, J=18, 10, 6 Hz), 6.57 (1H, 
dd, J=15, 11 Hz), 6.73 (1H, d, J=15 Hz), 6.85-6.95 (3H, m) , 7.34 (1H, d, 
J=9 Hz), 7.35-7.45 (3H, m) , 7.55-7.65 (3H, m) , 7.76 (1H, t, J=7 Hz), 7. 
91 (1H, s), 7.98 (1H, s) 

I RX^ Ml/ v max KBr cm -1 : 2231, 1748, 1728, 1615, 1504 
7XX^^h;i/ m/z (FAB) : 761 (M + +l)„ 
(4) (1R, 2R) - 2- [[h^>X-2 - [(IE, 3E) -4 - (4 - 

i/7;-2-7;Wn7x-;i/) -1, 3-^#s?x-;i/] -1, z 
>-5->r;i/] -1- (2, 4-i?7Mn7ii;b) -1- C (ih- 
1, 2, 4-hU7!/-;i/-i-f;v) 7u¥)i=z- (tKn^j/^ 
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(3) X*mt=. (1R, 2R) -2- [ [ 2 - [ (IE, 3E) -4 

- (4-i/r;-2-7ii/tn7i-;i/) -1, 3-^i?i-;i/] -1, 3- 

yjr*vy- 5 ->f -1- (2, 4-y7MD7i-^) -l - [ 

(ih-1, 2, 4-h'J7!/-;i/-i->f^) 7 a n^i/=2-[(7'J 

;]s*3r*/jt])l'tf—Jl)* <y*JT- b (1.52 g, 2.00 mmol) , tfX 

( h U 713*77^ >) ^ D 0/^^-7^ (5 mg) , RXf^MithVy^ 
JIXX (620 mg, 2.13 mmol) fcJBV^Tl&HSfll 1 1~ (4) £ JSTF HflMCfffcH 

, #e>tifeffi^m^fSr, i/U^>7 ^ ;^50g$:mv^7c^^A^^v^^^^^'-^c# 

u »kx^^-/\^-9-^ (i: i~i : o) m^mmr-mmL, mmit&m.o 

96 g (»i%) &*lfe©#fiK©Hflti:LT#fe. 

NMR bJV (400 MHz, CDClg) S ppm : 1.46 (3H, dd, J=7, 2 Hz), 3.06 (1 

H, tt, J=12, 5 Hz), 3.31 (1H, t, J=7 Hz), 3.50 (1H, t, J=ll Hz), 3.53 (1 
H, t, J=ll Hz), 4.04 (1H, q, J=7 Hz), 4.10-4.25 (2H, m) , 4.73 (1H, dd, J 
=13, 7 Hz), 4.80 (1H, dd, J=13, 7 Hz), 4.98 (1H, d, J=4 Hz), 5.52 (2H, m 
), 5.84 (1H, dd, J=16, 4 Hz), 6.57 (1H, dd, J=15, 11 Hz), 6.73 (1H, d, J 
=15 Hz), 6.85-7.00 (3H, m) , 7.33 (1H, dd, J=10, 1 Hz), 7.35-7.45 (3H, m) 
, 7.50-7.60 (3H, m) , 7.79 (1H, dd, J=8, 1 Hz), 7.89 (1H, s) , 7.94 (1H, s 
) 

I WW max KBr cm" 1 : 3402, 2231, 1722, 1616, 1504 

TX^^i'h;!/ m/z (FAB) : 677 (M + +l) 0 
[0 4 4 5] 

(mmm 1 s ) 

VV WJ*= 2 - [[(1R, 2R) - 2- [ [ 2 - [(IE, 3 

E) -4- (4-i/7;-2-7JI/tn7i^) -1, 3 - ~ - 

i, 3 -v***ry- 5 ->r *7t] - l- (2, 4-i?7;i/tD7x-;b) 

-1- [ (IH-1, 2, 4 - h UT^/~;i/- 1 ->f/l/) ^njKdrS/]. 
[0 4 4 6] 
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NaO.2 
NaO' "O" 

a 




[0 4 4 7 ] 

(1) (1 R, 2R) - 2- [[h^>X-2 - [ (IE, 3E) -4 - (4—> 

r;-2-7MD7x-;i/) -1, 3-y#s;x-;n -1, 3-y**-9-y 

-5->f;i/] -1- (2, 4-i?7;i/^D7x^;i/) -1- [ (1H-1 

, 2, 4 - h u TV-)i- i --f;i/) yan°;i/=2- c [tf* (yy;i/ 

[0 4 4 8 ] 
[-ft 8 8 ] 

CH 2 ^ a O 



[0 4 4 9] 

mmmi 7- (4) x*mr=. (ir, 2r) - 2- : 1 a e 

, 3E) -4- (4 - >>7V - 2 - 7;i/tfa 7:dX ;v) -1, 3-^#^x-;b 

] -1, 3 -y**vy- 5 ->r;i/] ^^-] -1- (2, 4-i)'7WD7ii 
-1- [ (ih-1, 2,4- hvyj-jv- 1 --f/10 ^□ti 0 ;i/ 

= 2- (t: Kn=3f ^>l/7-h (540 mg, 7.89 x 10" 4 mol) 
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na*#>-Tizh-MJ;i/ (1 : D m&mm O mi) ic»»ufe. fh^y 
-;K112 mg, 1.6 mmol)£lfX (SM v :7a t^;i/7 ^ J ) *x 

7-^> (Tetrahedron Lett., 30#, 4219K (1989^) ; 250 mg, 1.0 x 10~ 3 mo 

i) zotzt-mtl. m&mzmwv5ftmw>&Lf=. a a^*&s»»c#aL3o^isi 

&#Lfetfe, TU/I/r/bn-^ (0.1 ml) &flna.fc. 3 5 #r!33l# 

Lfetfe, tert-^^/H Kn^*^r5/K (ca. 5 M J^-y^WL, 1.5 ml, ca. 7 
.5 mmol) SrO'CT^D^ a^W&£aT30#|HI«#l/fc. h 'J 

r > ^ x # a & «fc t*ft szkt? -t ti -r &&&& b £ o y * ? a t* 

fc*7A^nvh^77>f-t:#L, »^X^;i/-/\^r-9-> (2 : 1~ 1 : 0) a 
-£?£^T'?§m U $ b K U *>f * ;^l(HPLC [ L C - 9 0 8 ; 0 ##*tX!$MH ; 

A JAIGEL-1H (20 mm i.d. X 600 mm) £JAIGEL-2H (20 mm i.d.X 60 

0 mm) &gC#UCO&^T'&ffl 5 >DD^;i/A] t«|gbt, *3Bfl:#&36 
3 mg (42^54%) i:«fi0#ftttfi!)B#i:bt#fe. 

NMR J*/^ (400 MHz, CDClg) 8 ppm : 1.45 (3H, dd, J=7, 2 Hz), 3.05 (1 

H, tt, J=ll, 5 Hz), 3.50 (1H, t, J=ll Hz), 3.53 (1H, t, J=ll Hz), 4.01 ( 
1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 4.50-4.60 (4H, m) , 4.99 (1H, d, J=4 H 
z), 5.24 (2H, br d, J=10 Hz), 5.34 (2H, br d, J=18 Hz), 5.40-5.55 (4H, m 
), 5.71 (1H, dd, J=15, 4 Hz), 5.85-6.00 (2H, m) , 6.57 (1H, dd, J=15, 11 
Hz), 6.73 (1H, d, J=15 Hz), 6.85-6.95 (3H, m) , 7.34 (1H, dd, J=10, 1 Hz) 
, 7.35-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz), 7.62 (1H, td, J=7, 1 Hz), 7.7 
2 (1H, d, J=8 Hz), 7.76 (1H, d, J=9 Hz), 7.90 (1H, s) , 7.91 (1H, s) 
IR7,^^h;i/vmax RBr cm" 1 : 2231, 1724, 1615, 1504 
7X'^^? m/z (FAB) : 837 (M + +l) 0 

(2) *jvvvi±=2 - [ [ (1 R, 2 r) - 2- [ [ t>^>x - 2 - [ (1 e 

, 3E) -4- (4-i/7;-2-7;WD7x-;i/) -1, 3-^#^X~;i, 

1 -l, 3 5 ->r;i/] -1- (2, 4-i?7Mn7ii 



16 5 



2003-3042285 



#2001—046890 



JV) -1- C (1H-1, 2, 4 - h U T\?-)l- 1 ->f/l/) ^OsK* 

(1) (1R, 2R) -2- [ [h^>X-2- [ (IE, 3E) -4 

- (4-J/7;-2-7Mn7i3) -l, 3-^^e;x-;i/] -1, 3- 

y- 5 ->f;i/] ^^r] - 1 - (2, 4-i?7WD7i-/i/) -1- [ 
(1H-1, 2, 4 - hVTV-Ji- 1 -4 fr) yntf;i/=2- [ [t? 

^ (y u ar*v*^-M ^y^Jr-v (1.55 g, 1.85 m 

mol) £, "rh^*X (h'j7i-^^70) rt^VVk* (20 mg) 
nn*#> (13 mi) \z^m^t=. B m^mz^UX^u V *jy (2.63 g, 37.0 

mmoi) ittiax.Q.mmMWi'f-. kthismi 3- (3) i: isp@uc#t3s u «ta 

g^b-^%1.22 g (4X^76%) £#HHtf>&i&0#i: L/T#7c D 
NMR (400 MHz, DgO) 8 ppm : 1.27 (3H, d, J=7 Hz), 2.95 (1H, m) 

, 3.40 (1H, t, J=ll Hz), 3.45 (1H, t, J=ll Hz), 3.79 (1H, q, J=7 Hz), 3. 
93 (1H, m), 4.05 (1H, m) , 4.90 (1H, dd, J=16, 7 Hz), 4.95 (1H, d, J=5 Hz 
), 5.03 (1H, dd, J=16, 7 Hz), 5.35 (1H, d, J=15 Hz), 5.44 (1H, br d, J=l 
5 Hz), 5.67 (1H, m), 6.34 (1H, m) , 6.68 (1H, br d, J=15 Hz), 6.85-7.00 ( 
3H, m), 7.20-7.30 (1H, m) , 7.30-7.45 (3H, m) , 7.50-7.65 (3H, m) , 7.76 (1 
H, d, J=8 Hz), 7.84 (1H, s) , 8.23 (1H, s) 

I R^Kt h;i/vmax KBr cm" 1 : 3414, 2231, 1722, 1615, 1503, 1418, 1387, 
1275, 1257, 1205, 1139 
7XX^7h;i/ m/z (FAB) : 801 (M + +l) 

Ttmftffi : C3 5 H 30 F 3 N 4 0 8 PSNa 2 .4H 2 0£ LTftlUfi : C, 48.17; H, 4.39; N, 6.42 
; Na, 5.27. 3MfHt : C, 47.94; H, 4.31; N, 6.39; Na, 5.07 o 
[0 4 5 0] 

ammm 1 9 ) 

2-[[(lR, 2R) -2 - [ [h7>^-2- [. (IE, 3 E) -4 - ( 

4 -isTJ - 2 - 7;wn 7x.-ji) -l, 3-^i/'i-;i/] -1, a-*?* 

*r*)-y- 5 -4)1] -1- (2, 4-^7MD7i-;i/) -1- [ (1 

H-i, 2, 4 - h ur^/-;i/- i ->f;i/) ^n^i/] xjvtf-ji] 

166 ffi!iE#2 0 0 3 - 3 0 4 2 2 8 5 
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KyV)\, = \z Futfy = x?i/j-- b (Mat##5-5) 
[0 4 5 1] 
[ft 8 9 ] 




[0 4 5 2] 

(1) 7U;i/=[2- (4-* bZri/sOVJl***/) %)ltf—)l]'<yi/)l = * 

[0 4 5 3] 
[ft 9 0 ] 




[0 4 5 4] 

rfiRtf) 1 (3H) ->f y^>l/75; > (805 mg, 6.00 mmol) fc^KSft-ffc* U 
A (0.34 g, 5.9 mmol) £*#/-;i/-7K (2:1) ®&&Wk (5 »0 

» e> *i tc^mm * 4o°c tciois u & # e> K£ 3i< > ^T*ig^ u # ti sr# & n 

, N-y^fJl/*M7U* (10 ml) lCttA»iB3i*\ 4 - ;* h 3r 2?;i/ = 

jrn'JK (987 mg, 6.30 mmol) &^0x.fc o $R-£& & 1 ttffil 1 0 0 1C U 

Stella iffTI§I5:f*tti6«©^5:#fe. Zl 
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n%WnU*#y(10 ■ U h'Jlf;i/7^> (976^ 1, 7.00 mmol) 

, 4- juts j) wpy (10 m g ) , jgLtfrnumi*- (D t# 

f = 7ij^=4-^nn-4-t^Vyf7-b (1.06 g, 6.00 mmol) ^rJlitCO 

$iMK0>35S«r3:» >>y#>F>60g£Mv^#9A^n^h^:7^-{c#u ^ 

dri^>-^x^;i/ (4 : 1~3 : 1) lMltiffit« *ISfl:^1.00 g ( 
JK^40%) ^t«^bT#fc. 

NMR Ml/ (400 MHz, CDClg) 8 ppm : 2.68 (4H, m) , 3.82 (3H, s) , 4.59 

(2H, br d, J=6 Hz), 5.23 (1H, br d, J=10 Hz), 5.28 (2H, s) , 5.31 (1H, b 
r d, J=18 Hz), 5.54 (2H, s) , 5.90 (1H, ddt, J=18, 10, 6 Hz), 6.91 (2H, d 
, J=9 Hz), 7.35-7.40 (1H, m) , 7.39 (2H, d, J=9 Hz), 7.45-7.55 (2H, m) , 8 
.00 (1H, dd, J=8, 1 Hz) 

I RTs^V h;bvmax neat cm -1 : 1737, 1614, 1516, 1249 

bJV m/z (FAB) : 413 (M + +1) D 
(2) TU/1/-2 - [ [ (1 R, 2R) - 2- [ [h5^-2 - [ (IE, 3 

E) -4- (4-i/7;-2-7;i/^D7x-;i/) -l, 3 -zf # - 
i, 3 -v**4)ry- 5 --r;i/] -1- (2, 4-j;7Md7i-^) 
- 1 - [ ( 1 h- 1 , 2, 4 - h u T^-jv- 1 --r;i/) ^nstf^s/] 

[0 4 5 5] 
lit* 1] 



o 




[0 4 5 6] 
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(1) T*#fe7 1 J;i/=[2- (4 btri/^yVfr**^) fjJl-tf-M'O 
V)\/ = %>7i/1--V (620 mg, 1.50 mmol) V — )l> (600 mg) ^ h V y Jl 

T?M£W£t,£o #£;ft£^Mj£^nn*#>(3 mDiCMb, N, N- 

j;^f;v^;i/A7^ K (0.02 mi) t.m.it**cW ji (300 m g ) %tux.t=.o Mitr 

[0 4 5 7] 

1 4 - [ (IE, 3E) -4 - [h^>^-5 - [ [ (1R, 

2 R) -2- (2, 4-^7Mn7x-Jl/) - 2 - H KU^ri/- 1 -*?■)]/- 

3- (ih-i, 2, 4 - h y r^/-;i/- i ->f;i/) ^ntfji/] -1,3 
2 --r;i/] -1, 3 -^#^:r-;t<] - 3 -^;i/^-n^>y- h 

U;V (814 mg, 1.50 mmol) t^M^ti- h U ?A (55%^^^ X A- 3 > ;7 
4 mg, 1.7 mmol) £ cfc tf_h-£#£5|g§g<Z> T U A* = 2 - (^Dn*;i/df-il/) ^> 

vji=7>9t/-f— h^m^rmmmi 3 - (2) £:^TiHj*mc??&o& 0 #e>ti 

X^;V-/\dpi^> (1 : 1-4: 1) i^flt^ffil, «ffifl:^«J368 mg (Ifc 

§pi30%) &&*6T#l&K©Htti:bT#fc. 

NMR f>;i, (400 MHz, CDClg) S ppm : 1.46 (3H, dd, J=7, 2 Hz), 2.60-2. 

80 (4H, m), 3.05 (1H, tt, J=ll, 5 Hz), 3.51 (1H, t, J=ll Hz), 3.53 (1H, 
t, J=ll Hz), 4.02 (1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 4.59 (2H, d, J=6 H 
z), 4.99 (1H, d, J=4 Hz), 5.23 (1H, dd, J=10, 1 Hz), 5.31 (1H, dd, J=18, 

1 Hz), 5.45-5.55 (4H, m) , 5.85 (1H, dd, J=15, 4 Hz), 5.90 (1H, ddt, J=l 
8, 10, 6 Hz), 6.57 (1H, dd, J=15, 10 Hz), 6.74 (1H, d, J=15 Hz), 6.85-6. 
95 (3H, m), 7.34 (1H, d, J=9 Hz), 7.35-7.45 (3H, m) , 7.55-7.65 (3H, m) , 
7.79 (1H, t, J=7 Hz), 7.90 (1H, s) , 7.95 (1H, s) 
I R7>^^ h;bvmax KBr cm -1 : 2231, 1734, 1615, 1504 
VXX^^hjb m/z (FAB) : 817 (M + +l)„ 

(3) 2 - [ [ (1R, 2R) - 2- [ [h^>*-2- [ (IE, 3E) -4 
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- (4 -i/yj - 2 -7^n7x-;i/) -l, 3 i?xr.;H - l , 3 - 

i/^^r+»->- 5 --f;i/] ^tf] -1- (2, 4-i;7MD7i3) -1- C 

(ih-i, 2, 4 - h 'J7!/-;i/- i --f;0 ^tutf^rS/] 

(2) t#t7'J;b=2- [ [ (1R, 2R) - 2- [ [h9>X-2- [( 
IE, 3 E) -4- (4-t/r;-2-7;i/tn7x-;i/) -l, z-zfzv*. 
-jV] -1, 3 5 -A JVl -1- (2, 4-^7Mn7 

3i - i - [ (ih-i, 2, 4 - h y r i ->f ;i0 

sK^S/] Kyt/)l = X? >y + - h (150 mg, 1.84 x 10~ 4 mol) 

If* (h'j7i-;i/*X70) ^7DD/17^'7A (2 mg) t:*?9uU*9> 
(1.5 ml) JC#fl¥Lfc. (0.1 ml) &flD;*.fcffc, ^iftb'JT'f;^ 

X (80 mg, 2.7 x 10 -4 mol) &5#a>ttTtf>o < *J ^M"CiH^.fco SS> 

»ilf;i/T*^{i}b, 3 &«cy*>f *;i/#mHPLC [LC- 9 0 8 ; B*ftffiJlM 
S§ ; JAIGEL-1H (20 mm i.d.X 600 mm) £JAIGEL-2H (20 mm i.d. 

x 600 mm) £i!OTco& v%T*^M ; mm, 7nn*;i/A] tilbt, WMit 

^123.9 mg mmn) sn^ittoiftti/Tfife. 

NMR h;b (400 MHz, CDClg) 5 ppm : 1.47 (3H, dd, J=7, 2 Hz), 2.65-2. 

75 (4H, m), 3.06 (1H, tt, J=ll, 5 Hz), 3.52 (1H, t, J=ll Hz), 3.54 (1H, 
t, J=ll Hz), 4.05 (1H, q, J=7 Hz), 4.10-4.20 (2H, m) , 4.99 (1H, d, J=4 H 
z), 5.43 (1H, d, J=13 Hz), 5.49 (1H, br dd, J=15, 3 Hz), 5.56 (1H, d, J= 
15 Hz), 5.59 (1H, d, J=13 Hz), 5.84 (1H, dd, J=15, 4 Hz), 6.57 (1H, dd, 
J=15, 10 Hz), 6.73 (1H, d, J=15 Hz), 6.85-7.00 (3H, m) , 7.33 (1H, d, J=l 
0, 1 Hz), 7.35-7.45 (3H, m) , 7.55-7.60 (3H, m) , 7.89 (1H, t, J=7 Hz), 7. 
90 (1H, s), 8.09 (1H, s) 

I RX^# h;i/vmax KBr cm -1 : 2232, 1729, 1616, 1504 
7X7^7bJl' m/z (FAB) : 777 (M + +l)„ 
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[0 4 5 8] 

VVV2±= (S) -3-7^7-4- [4- [ (1R, 2 R) -2- [ [ h 5 
y*-2- [ (IE, 3E) -4- (4-i/7;-2-7MD7i-il/) -1 

, 3-^i?i-;i/] -l, 3 -v**vy- 5 ->r/i/] ^^-] - 1 - (2, 4 
-j/7MD7i-;v) - 1 - [ ( 1 h- 1 , 2, 4 - h u 1 --r;i/ 

) yn/Kdri/] -4 -;f 3fV-?>3f -4-^dry7'f7-h (Mat 

[0 4 5 9] 



[0 4 6 0] 

( 1 ) t e r t -y^;i/= (S) - 3- [ (tert -^/l/) #3fS/j& 

- 4 - (2, 2, ^ - h 

[0 4 6 1 ] 
[ft 9 3 ] 



[0 4 6 2] 

mm<DN- (t -^h^*/*;bdf-;i/) -L-7^^7^t=|3-t-7*f 



[ft9 2] 




o 
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;i/XXf;b=i? 4 >^ n^dpS/Tl/TV^ — 9 AJ& (1.00 g, 2.12 mmol) >f;*- 
> $!& WHB (Dowex 50W-8X , 1 NjfcSMfc ^ h U # A?Ki« £#JV^T Na§5 (c b * <Z> 
; 5ml) JCftfU ^^/-MMlt ^»fc-7 9^S/a>S:»ETaiit6b 
, #£*l£££M/£7.K (50 ml) lci§#Lfc. 1 NSM* (22 ml) 

l!7^^J/^At^j|U iJtT^l^filfc. #&*ifc*KMlMK*8:, 2?* 
□ n^> (10 ml) £$g#U h'JxW^> (420 Atl, 3.0 mmol) £ # D 
n3^2, 2, 2-h'J^nDIfjl/ (466 mg, 2.20 mmol) %mUT*tQ%.11%ffi 

;i/ (2 : 1) MiT'iffil, «82'fb^627 mg (JR*S73%) &a*fe$frtK4&il 

NMR h;i/ (400 MHz, CDCI3) 8 ppm : 1.44 (9H, s) , 1.46 (9H, s) , 2.79 

(1H, dd, J=17, 4 Hz), 3.01 (1H, dd, J=17, 5 Hz), 4.68 (1H, m) , 4.86 (2H, 
s) , 5.54 (1H, br d, J=9 Hz) 

I Ry^^7 MWmax CHgCl cm -1 : 3439, 2982, 2934, 1769, 1717, 1498 
^TsTs^V h;i/ m/z (FAB) : 420 (M + +1) D 

(2) 7>j;i/= (s) - 3- (y v )v**i/jtj)itf-ns7$ j) - 
4 - (2, 2, 2-hU^nnxh^>» y^^-h 

( 1 ) T*#£ t e r t -^;i/= (S) - 3- [ (tert -zf^-JV) 
^;i/jJf-;i/T^ J] ~ 4 -TT^y - 4 - (2, 2, 2-h'J^DDih#i/) ^ 
^^-h (605 mg, 1.48 mmol) £ h »J UWM (2.5 ml) lC?§fl¥U l^W 

*^^nn^^t> (5mi) {c#A,?®£-fe>\ sm v^n tr;i/m^;i/r^ > (1.8 

ml, 10 mmol) £. 9 U U ^WlT V Jl (624 mg, 5.18 mmol) &&MTtiQ%.fc. 
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^nvb^77-f -ICtfU ^\^rif >-@t^EX^-;L/ (4:1) i^it'iffib 
, «flBfl^%384 mg (iK^67%) ^ifeititltf fe. 
NMR 7.* 9 hJl (400 MHz, CDClg) 8 ppm : 2.95 (1H, dd, J=18, 4 Hz), 3.16 
(1H, dd, J=18, 4 Hz), 4.55-4.65 (4H, m) , 4.73 (1H, d, J=12 Hz), 4.79 (1H 
, m), 4.82 (1H, d, J=12 Hz), 5.23 (1H, br d, J=10 Hz), 5.26 (1H, br d, J 
=10 Hz), 5.32 (2H, br d, J=18 Hz), 5.77 (1H, br d, J=9 Hz), 5.85-6.00 (2 

H, m) 

I R7^9 h;i/vmax CHgCl cm -1 : 3356, 1767, 1732, 1512 
m/z (FAB) : 388 (M + +l) 0 

(3) (S) -4-T'JM^e/-2- (7UM^i/y!lM-;i/7U) -4 

(2) T'ffcT'J )l= (S) -3- (TV fr**ri/jj}l7jS=.J\,T$ J ) -4- 
(2, 2, 2 - N U ^nnxhdpS/) h (350 «g, 9.02 x 

10 -4 mol) (1.8 ml) JC#flP U ' (350 mg) fcfltl*., 

sea-eil*W*f?Lfe. **SMB>«:atiaLTfifc£, »Iftx^;i,T?Sfei£Lfc. 

«JBET»«ES:«*Ufc. »««€:»l*3:^^/tc»iWb, 0 . 2NJf&|ft* 4: «l 

£f SZlillCj: »K «ISfl:^©*a»ai80 mg (JRS(S78%) fe^JIfiMfttb 

NMR (400 MHz, CDClg) 6 ppm : 2.91 (1H, dd, J=17, 5 Hz), 3.10 

(1H, dd, J=17, 4 Hz), 4.55-4.65 (4H, m) , 4.68 (1H, m) , 5.23 (1H, dd, J=l 

I, 1 Hz), 5.27 (1H, d, J=10 Hz), 5.32 (2H, br d, J=17 Hz), 5.79 (1H, br 
d, J=9 Hz) , 5.85-6.00 (2H, m) D 

(4) TU;i/= (S) -3- (TVJl**ri/1]Jltf—fl/7$ J) -4- [4- [ 
(1R, 2R) - 2- [[h^>X-2 - [ (IE, 3E) -4 - (4->>7; 

-2-7;Wn7i-^/) -1, 3-^^13] -1, 3 -V**rVry- 5 
->f;i/] -1- (2, 4-i?7MD7i-^/) -1- [ (1H-1, 2 

, 4 - h u ry-;i/- 1 ->r;i/) ^n^^i/] - 4 -t^vT'h^J/] 
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-4 -a-^-vf^^- h 

[0 4 6 3] 
[ft 9 4 ] 




[0 4 6 4] 

(3) Vmtz. (S) -4-7'JMJfi/-2- (T'JM^i'AM-jl/r^ 
7) - 4 -**VmWl<»W£k&i (180 mg, 7.0 x 10 -4 mol) , MMM 1 lt'ifc 
(1R, 2R) - 2- [ [h9>*-2 - [ (IE, 3E) -4 - (4-^T/ 
-2-7^tD7i^V) -1, 3 - l , 3 -y^^y-y- 5 

--T;b] -1- (2, 4-i>'7;Vt0 7i^;i/) - 1 - [ (lH-1, 2 

, 4 - b t 1 ->r;i/) *^;t/] ^"n tf;i/=4 -n Kn^»>7 > f 7- h 

(364 mg, 5.79 x 10" 4 mol) , 4 - (N.N-S?* *)IT $ J ) tT U (183 

mg, i.50 x io~ 3 mol) &s/?na*#> (2 mi) tc^^L> ifit2-?nn 

- 1 ,3-i;^fM>^!;'J7A = ^a'J K (118 mg, 6.98 x 10~ 4 mol) £#0 

^f-lCtfU WxfJl/-/\3p^> (2:1-1:0) Mlt^liil, ^fB 
fc&®386 mg (J|X^77%) £#yt&tf)#.flrffitf> £ btffc 0 
MR h)V (400 MHz, CDClg) 5 ppm : 1.35 (3H, dd, J=7, 2 Hz), 1.90-2 

.00 (2H, m), 2.35-2.55 (2H, m) , 2.90 (1H, dd, J=17, 5 Hz), 3.00-3.10 (2H 
, m), 3.52 (2H, t, J=ll Hz), 3.92 (1H, q, J=7 Hz), 4.10-4.25 (4H, m) , 4 
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.55-4.65 (4H, m) , 4.65 (1H, m) , 5.00 (1H, d, J=4 Hz), 5.20-5.35 (6H, m) , 
5.80-5.95 (4H, m) , 6.58 (1H, dd, J=15, 10 Hz), 6.74 (1H, d, J=15 Hz), 6 
.85-7.00 (3H, m), 7.30-7.35 (2H, m) , 7.40 (lH.dd, J=8, 1 Hz), 7.57 (1H, 
t, J=8,Hz), 7.90 (1H, s), 7.92 (1H, s) 

I RX^^ h;i/v max KBr cm -1 : 3359, 2231, 1737, 1615, 1503 
7XX^n;b m/z (FAB) : 868 (M + +1) D 
(5) VVVk>= (S) -3-T*J-4 - [4- [ (1R, 2 R) -2- [ [ 
h^>*-2- [ (IE, 3E) -4- (4 -VTJ ~ 2 -7Jl/tn7i-^) 
-1, 3-7'#^x-;i,] -1, 3 -V^^V- 5 -AM -1- (2 

, 4-y7;wn7i-;i/) - 1 - [ (ih-i, 2, 4 - h y t*J-ju- 1 - 
-f;i/) ^njKdps/] - 4 -tf^v ^ h -4-^-^y^^-h ( 

(4) tffferu^- (s) -3- (tu;i/^-^>>^;i/jK-;i/T^ y ) -4- 

[4 - [ (1R, 2R) - 2- [ lh^y*~ 2 - [ (IE, 3E) -4 - (4 

-j/r;-2-7;i/tn7x-;i/) -1, -i, s-s?** 

5 ->f - l- (2, 4-i?7^n7i-^) - l- [ (1H 

-1, 2, 4 - h U T\T-)V- 1 — f;V) ^n/Jf^r^] -4-^-^rV^ 

h3fS/] -4-^-^ry^^-b (200 mg, 2.30 x 10~ 4 mol) fc, hfX (hU 
7i-MX70) i;^nDA7i;7A (5 mg) ^Dn^^> (1 ml) 
tC$gfl?3i±fc. M^lC^MT'tTn U (65 mg, 9.4 x 10" 4 mol) £.7kmit 
hVzf^KXX (67 mg, 2.3 x 10" 4 mol) Ztnit^WVlOftffl&Wlsfr. 
^Sh;bx^t'Ml, «£ET**S:#*bfe. %hfrtz.T%mm*:** J -K- 
7k3: l<DU&&MlZ.tt/uffiZl£, m4*y&MMR& (Dowex 50W-8X, th'J^A 
9. lNTfc^fbf" h U ^A*«?RS:Mv>TWS5|; 10 ml) {ctfU *t«lfe. 

£»fc:79*S/3>«:»»U # *>tlf~m&®Z Cosmos il 75 C 18 -PREP (^^J^ 
^■7^*53 ; 10 g) £Mv^3M#^A* D7 h 4^7>f -lc#U 
-;i/ (1 : 1-3 : 7) ffi-£tg3TeiSffi Lfc. I«?)it77 7i/3>?:iJ£Tii 
U <&zi:tc J: y, «HBB»-ff:^«96.3 mg (jRi*S55%) £#H}ftf> 
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NMR h)V (400 MHz, DMSO-dg) 8 ppm : 1.24 (3H, d, J=7 Hz), 1.82 (2 

H, quint, J=7 Hz), 2.12 (1H, dd, J=15, 8 Hz), 2.22 (1H, dd, J=15, 4 Hz), 
2.30-2.50 (2H, m) , 2.98 (1H, tt, J=ll, 5 Hz), 3.40-3.50 (3H, m) , 3.59 ( 
1H, q, J=7 Hz), 4.00-4.10 (4H, m) , 5.06 (1H, d, J=5 Hz), 5.24 (1H, d, J= 
15 Hz), 5.40 (1H, br d, J=15 Hz), 5.90 (1H, dd, J=15, 4 Hz), 6.59 (1H, d 
d, J=15, 10 Hz), 6.83 (1H, d, J=15 Hz), 7.10-7.20 (1H, m) , 7.20 (1H, dd, 
J=15, 11 Hz), 7.25-7.35 (1H, m) , 7.45-7.55 (1H, m) , 7.67 (1H, dd, J=10, 
1 Hz), 7.84 (1H, dd, J=ll, 1 Hz), 7.89 (1H, t, J=7 Hz), 8.05 (1H, s) , 8 
.42 (1H, s) 

VXX^? hJV m/z (FAB) : 766 (M + +l)„ 
[0 4 6 5] 

(mmw 2 1 ) 

VVVV2±= 2 - [[ (1R, 2R) - 2- [ Ih^y*- 2 - [ (IE, 3 

E ) — 4 — (4 -i/TJ - 2 - y )]/^uy ;i/) -l, 3-^i?i3] - 

1, 3 -V**^y- 5 --f;i/] -1- (2, 4 -V7Jl*U7x.-Jl) 

-1- [ (1H-1, 2, 4 - h U TV-)l- 1 --f ;V) ^D/tfdfi/] 
#;i/jtf-;t/] -6-^h^^^>^l/ = *X77-h (M^#-^5-24CDZl^- h V 
?A*&) 

[0 4 6 6] 
[ft 9 5 ] 




[0 4 6 7] 

(i) 3-*h3f^-i, 2 -<<yi£yi/* # J -)i 
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4-*hdf*/-l (3H) -fV^>!/77;> (J. Org. Chem. , 52#, 129 
H (1987*£) JCSH* ; 1-64 g, 10.0 mmol) ©fh7tlFn77> (30 ml) 
& OnCTJt^LTV^tffs, ^K^b^^^U^^A (652.2 mg, 30 mmol) £ 

in*., m&mzmmmtoT. 2mm¥MWLt=. a satc^Lfe*, 2n«i*» 

)ft (20 ml) £#D;l£o M'iffil, *^Jf *mmmt± h U 

30gS:fflVNfcS/U i3>f -1*9 D7h ^57^ -tCftf U iilfA/- 'S*'* 

> (2 : 1-4 : 1) a-&*«T»ffi U ««5fl^4&1.31 g (lK^78%) Bit 
^95^CS:^t-SM^®^^bT#^o 

NMR h;!/ (400 MHz, CDClg) 8 ppm : 2.6 (2H, br) , 3.87 (3H, s) , 4.75 

(2H, s), 4.86 (2H, s) , 6.91 (1H, d, J=8 Hz), 6.98 (1H, d, J=8 Hz), 7.28 
(1H, t, J=8 Hz) 

I h;i/vmax KBr cm" 1 : 3275, 1588, 1262, 1043, 1010, 787 

VX*^? Ml/ m/z (EI) : 168 (M + ) 0 

(2) 2 - [ (tert-^;i/i?^^;i/i/U;i/) tf^S/**-;!/} - 6 h^fS/'O 
i/;i/T;i/n-;i/ 

(1) "£#£3-* N^rS/- 1, 2 -^>i£>^;* 9 J -A/ (1.30 g, 7.73 m 
mol) Sr^-h^tl KU77> (15 ml) IC^^b, 0 1C {C^SP L*B# IT £ 
, (526.2 mg, 7.73 mmol) , &t>*tert - -??-J\, V U U * ^ )l is 

=yy (1.165 g, 7.73 mmol) fcflH^fc. IMl&IST' 2 ^ISim 7K?:*D^L 

?nYh^77^-IC#b, (1:4) l^lt^ffil 

, «3B^*1.156 g (JR^553X) fc«I#*f*fcl/T»fe. 

NMR (400 MHz, CDClg) 8 ppm : 0.11 (6H, s) , 0.91 (9H, s) , 3.03 

(1H, br), 3.86 (3H, s) , 4.77 (2H, s) , 4.79 (2H, s) , 6.88 (1H, d, J=8 Hz 
), 6.94 (1H, d, J=8 Hz), 7.24 (1H, t, J=8 Hz) 

I h;i/vmax CHClg cm -1 : 2957, 2931, 1588, 1472, 1463, 1264 

(3) PTV )l= 2 - [ (tert-zf^-JVV **fr*/V Jl) t/* *M ~ 6 - * 
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(2) T?#fc2-[ ( tert--^ 71/ y<fl/) X^r^X^M ~ 6 h 
3f 771/ 3- /l> (1.13 g, 4.00 mmol) , ^h^'J-JV (672.3 mg, 9.6 

mmol) , \Z7s (TV)V7t*i/) (2M V fcf/l/r ^ S ) **7^> (Tetrahe 
dron Lett., 30#, 4219H (1989^) iCfH« ; 1.37 g, 5.6 mmol) , &t>*tert- 

^tKnW*J/K (l ml) SrHSfeMi- (10) hH^^^T-MJ^S 

mm (1 : 6-1 : 2) fMU «IS-ffc^4fel.07 g (Ifc^60%) 

NMR >5.^^ (400 MHz, CDClg) 8 ppm : 0.10 (6H, s) , 0.93 (9H, s) , 3.84 
(3H, s), 4.49-4.52 (4H, m) , 4.86 (2H, s) , 5.22 (2H, dd, J=10, 1 Hz), 5. 
25 (2H, d, J=6 Hz), 5.33 (2H, dd, J=17, 1 Hz), 5.91 (2H, ddt, J=17, 10, 

5 Hz), 6.83 (1H, d, J=8 Hz), 7.12 (1H, d, J=8 Hz), 7.33 (1H, t, J=8 Hz) 
IR^^^ h;i/vmax CHClg cm" 1 : 2956, 2931, 1591, 1472, 1270, 1015 

(4) i?TV)V=2 - (tKn^i/^f^) -6-^b^r>>^>^l/ = ^77 
- h 

(3) tffei;r»J;i/=2-[ (tert- zf*)\/V V )\/) 

6 - ^ h^fi/^>^ = ^^77- h (1.03 g, 2.33 mmol) O^r h7fc FD7 
=yy (10 ml) mmz, T h77*W> ; E- , ?A = 7^'J K (lNfh^t 
Kn77>M;2.5 ml, 2.5 mmol) &flPx., S"^® S^fflT? 1 b fc. 

$/y #^f;v50 g&jg^STtj^A^n^h^^Y -»c#u 

|llfjl/^Jft> (3:1-1:0) iMltiffibt, «ffift-&«715. 
0 mg (jR3fS93%) ilfiffliMtbtifc. 

NMR 7x^^bJl/ (400 MHz, CDClg) 8 ppm : 3.3 (1H, br) , 3.86 (3H, s) , 4.42 
-4.50 (4H, m), 4.75 (2H, s) , 5.22 (2H, d-like, J=10 Hz), 5.32 (2H, d-lik 
e, J=17 Hz), 5.34 (2H, d, J=10 Hz), 5.89 (2H, ddt, J=17, 10, 6 Hz), 6.88 
(1H, d, J=8 Hz), 7.06 (1H, d, J=8 Hz), 7.35 (1H, t, J=8 Hz) 
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I Ml/ v max CHClg cm" 1 : 3385, 1473, 1463, 1271, 1021, 989 

(5) 2- [ [fcfX (T'J^^rJ/) ^^^U;i/] -3-*h* 

(4) T#feS?7'J^=2- (tFn^ri/^f;i/) - 6 h3f 2/^>^;i/ = 
/JnX^T- h (715.0 mg, 2.18 mmol) N-^7f ;i/*jl/A7^ K (8 ml 

) izmfrL. -^DAilfy^-^A (2.87 g, 7.63 mmol) £#[J;t£ 0 

&^T-i2^r^#^ * (60 mi) &an*., ^%5r^x^;i/^-^;i/-e»m 

«L M&iffiT^bTit0»5:#fc o Tizh> (5 ml) fc?§ 

£gU Jones^S (MtK^OA^ (5.34 g; 4 mmol) (4.6 ml) <DM£t 

m*ykT°±M;tf20 mltZf£Z>£o\Z%iffiLfz%(D ; 1.5 ml) ZMZ-fr. MUX* 1 
. 5^WMr#bfe^, 2-^D/V-;i/ (1 ml) &#nx., M/S£#itLfc„ 

7j-\zttL, mm^jis-wnutty (i:D sMMftibt, n 

fH-fb^447.0 mg (l&m60%) £M&£>?ftm#lfl H L T#£„ 
NMR h;i/ (400 MHz, CDClg) 8 ppm : 3.89 (3H, s) , 4.47-4.57 (4H, m) , 

5.21 (2H, d-like, J=10 Hz), 5.32 (2H, d-like, J=17 Hz), 5.53 (2H, d, J= 
8 Hz), 5.90 (2H, ddt, J=17, 10, 6 Hz), 7.07 (1H, dd, J=8, 1 Hz), 7.41 (1 
H, t, J=8 Hz), 7.48 (1H, d, J=8 Hz) 

I RX^^ Ml/vmax CHClg cm" 1 : 1725, 1587, 1461, 1272, 1021, 989 

(6) (1R, 2R) - 2- [ - [ (IE, 3E) -4 - (4- 
i/TJ ~ 2 -7J\/*U7ai=.)V) -1, 3 -1, Z-V*^ 
>-5--r;i/] ^^-] -1- (2, 4-i;7MD7i3) -1- C (1H- 

i, 2, 4 - h y ry-;i/- i — f >^n tf;i/= 2 - [[tf* (ru;i/ 

[0 4 6 8] 
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lit 9 6 ] 




[0 4 6 9] 

(5) -e#£2- c [tf* (7'J^**J/) *x*u;H ^-=spi/^^;i/] -3 

hdp->^S#^ (440 mg, 1.29 mmol) If U ;i/ (815.8 mg, 6.4 

mmol) &, Ulil- (12) Zm&teJj&'VRfcZltWM't&Z.t.iZj:*)* 

mm<z>2- c c^* (ru^i/) a^s/**^] -3-*h^ 

[0 4 7 0] 

[ (IE, 3E) -4- [h^>^-5- [ [ (1R, 
2R) -2- (2, 4-^7^0 71-^) - 2 - t F U * S> - 1 - % ^ )V - 
3- (1H-1, 2, 4 - h U T !/-/!/- 1 ->f ^) ZfQifJll -1, 3 

-S? 2 ->f -1, 3-^i/i-;H - 3 D'O!/— h 

U;i/ (542.6 mg, 1.00 mmol) , TKUttf;^ h U ? A (55%flMlfr'5 2 >f * A- 5/ 3 > 
; 52.4 mg, 1.20 mmol) , ±T*#fcfii©2- [ [tf^. (rU^S/) 

Kn77> (7 ml) (f», HlMi- (12) i:ra#^^T*R^Si±MS-rszi 
;i/30 g&Mv>S5fj9A^nvh^97>f-Jc#L, ^x^^-^^-y-^ (2 : 

1-4:1) $B-£«3rei8ffiLT, ^fa-ft-^#j425.5 mg (lK*p49%) &»fc 0 
NMR (400 MHz, CDClg) 6 ppm : 1.44 (3H, dd, J=7, 2 Hz), 3.04 ( 

1H, tt, J=12, 5 Hz), 3.45 (1H, t, J=12 Hz), 3.51 (1H, t, J=12 Hz), 3.89 
(3H, s), 3.98 (1H, q, J=7 Hz), 4.09 (1H, ddd, J=12, 5, 2 Hz), 4.18 (1H, 
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ddd, J=12, 5, 2 Hz), 4.43-4.55 (4H, m) , 4.96 (1H, d, J=4 Hz), 5.19 (2H, 
dd, J=10, 1 Hz), 5.31 (2H, dq, J=17, 1 Hz), 5.43-5.55 (4H, m) , 5.83 (1H, 

dd, J=15, 4 Hz), 5.84-5.94 (2H, m) , 6.56 (1H, dd, J=15, 10 Hz), 6.73 (1 
H, d, J=16 Hz), 6.93 (1H, dd, J=16, 10 Hz), 6.86-7.00 (2H, m) , 7.12 (1H, 

d, J=8 Hz), 7.16 (1H, d, J=8 Hz), 7.34 (1H, dd, J=9, 1 Hz), 7.39 (2H, t 
, J=8 Hz), 7.48 (1H, td, J=9, 6 Hz), 7.57 (1H, t, J=8 Hz), 7.93 (1H, s) , 

8.00 (1H, s) 

I RZ.s<? h;i/ V max CHClg cm" 1 : 2233, 1731, 1504, 1462, 1277, 1141, 105 
9, 1018, 991 

(7) >JVWl»= 2 - [[ (1R, 2R) - 2- [ 2 - [ (IE 

, 3E) -4- (4-i/77-2-7Jl/tn7i-;i/) -1, 3 
] -1, 3 -V**cVry- 5 -4M -1- (2, 4-^7MD7il 

;v) - i - [ ( i h- i , 2, 4-h'j7v r -;i/-i-^f^) yntfdf 

(6) T*#£ (1R, 2R) - 2- [ [h7>^-2 - [ (IE, 3E)-4 
- (4 -i/7 J - 2 -yji*u 7x-.il/) -1, 3-^^^x-;i/] -l, 3- 

V^^y- 5 — f ;H 5^] -1- (2, 4-^7MD7i3) -1- [ 

(ih-i, 2, 4-hU7V-;b-i-^f;i') tf;i/ = 2 - [[tr* 

(7'j;w^ri/) *^3fN'j;i/]^^>>^f;i/]-3-^h^^^>y7-h (400 

mg, 0.46 mmol) §g»J 1 - (13) £mM&J}WiT% tf* (h'J7i-^ 
!}^X70) i/'7nnA7^7A (16.2 mg, 0.023 mmol) &t>*zKiftft h V 7* 
)\s7,X (308.9 mg, 1.06 mmol) £. MM^t 6 Z. £. \Z <fc »J , «3BgW-fb^ 

^f<Z)ffiSS®S:^%il L/T#fe 0 ^tlfcCosmosil 75 C lg -PREP (^# ^ -f ^ 

$g ; 30 g) £Mv>fc^#^A#nvh^7>r -tctfu 7K-*#y-;i/ (4 

: 6-3 : 7) a^*«T?»fflLfe. We>ftfe75^J/a>SIiU atSSffciHi 
IT, «gSB«Tfb^93.5 mg (IR^24%) 4»lftibtHfe 0 
NMR XKf Ml/ (400 MHz, CDgOD) 8 ppm : 1.42 (3H, dd, J=7, 2 Hz), 3.00 ( 
1H, tt, J=ll, 5 Hz), 3.46 (1H, t, J=ll Hz), 3.52 (1H, t, J=ll Hz), 3.88 
(3H, s), 4.01-4.77 (2H, m) , 4.15 (1H, ddd, J=ll, 5, 2 Hz), 5.00 (1H, d, 
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J=4 Hz), 5.28 (1H, dd, J=10, 4 Hz), 5.32 (1H, dd, J=10, 4 Hz), 5.58 (1H, 
dd, J=15, 3 Hz), 5.68 (1H, d, J=15 Hz), 5.84 (1H, dd, J=15, 4 Hz), 6.56 
(1H, dd, J=ll, 15 Hz), 6.78 (1H, d, J=15 Hz), 6.99-7.13 (2H, m) , 7.08 ( 
1H, dd, J=15, 11 Hz), 7.21 (1H, d, J=7 Hz), 7.30 (1H, d, J=7 Hz), 7.36 ( 
1H, t, J=8 Hz), 7.51 (1H, t, J=8 Hz), 7.52 (1H, t, J=8 Hz), 7.62-7.70 (1 

H, m), 7.78 (1H, t, J=8 Hz), 7.97 (1H, s) , 8.62 (1H, s) 

I R^.^^ Ml/ v max KBr cm" 1 : 2231, 1730, 1615, 1503, 1278, 1142, 1054 
&M%WL O] D 25 +15.4° (c=0.84, Me0H) o 
[0 4 7 1] 

cmmmz 2) 

>JWVk>=2- [ [ (1R, 2R) - 2- [ [h^>^-2 - [ (IE, 3 

e) -4- (4-i/r;-2-7;i/tn7i-;i/) -1, 3 --f* v^~)^ - 

I, 3 -V**VZ/- 5 — (Jll -1- (2, 4 -P7JV*U7 

-l- [ (ih-i, 2, 4 - h u T\?-)V- l ->f;b) zfm$*ris] 
#;i/3ffn;i/] - 6 -*nv<yi?;v = -fcX7y- h ($B*##5-23(Z>^- h U ? 

A*) 

[0 4 7 2] 
Ut 9 7 ] 



[0 4 7 3] 

(i) 3 1, 2 -/<>if * y 

(J. Am. Chem. Soc. , 99^, 6405K (1977*fO 
izmm.1 23 .4 g, 143 mmol) ©j;^nax^> ( 200 ml) mW^--f U =EX * 
*>>-f^ K (25.46 g, 143 mmol) Rtf a , a* ~T v /tf X^f V ^ n =. J> U ;i/ ( 
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234.8 mg, 1.43 mmol) *M7L, U&m\Z*$U% (# y V ^y 5 yj 375 W) 

zmmmMLt~ a m^m^n^ m^^mmh, ^i^^rasi^ 
ic#u mm^K-^-y-y (i = io) m&mm-vm&L. 2- c^n^^ 

^)\>7s)\jts^-V K (150 ml) iZ&ML, Mmi~ h V V A (16.4 g, 0.2 mol) £ 

in^feo M-^%$:^M-e2^r^#^ mmmtry^-^^^WL^-hwx^ 

;i/*7A^DTh^77>f-lC#l, ^X^;i/-^^rit> (1 : 1 0—1 : 3 
) Mlt'iail, 2- (Tirh^r^^^;U) - 6 - ;* ^;i/£S#iE* ^;i/8. 
O9g(ti>8 0%) ^^^K^LTfffco #£*l£2- (T-feb^ri/ 

NMR h;b (400 MHz, CDClg) 8 ppm : 2.07 (3H, s) , 2.38 (3H, s) , 3.92 

(3H, s), 5.15 (2H, s), 6.99-7.12 (3H, m)„ 
[0 4 7 4] 

±-e#£2- (r-fe h^rS/^^;i/) - 6 -*^;i£M>^rm**)iz* * J -ft 

(so mi) izmmv> mm.i)W2± (251.5 m g , 1.8 mmoi) ^mxr=. 0 m&ys* 

*7A^nYh^77-f-iC#L, g^^x^-;i/-/\^rif > (1:2) M^^T 

?§ffiU 7-^^;i/-i (3H) ->fy^>i/75;>5.i8g(ti>8 0%) 
f £ 3 t & < 7£ S jeS I c ffl v > „ 

NMR h;i/ (400 MHz, CDClg) 8 ppm : 2.71 (3H, s) , 5.23 (2H, s) , 7.25 

-7.30 (2H, m), 7.56 (1H, t, J=8 Hz) D 
[0 4 7 5] 
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_hT?#fe 7 1 (3H) — fy^>y77;>fflfb7tFD77> 

(80 ml) ?§?g£0°C{C#£PU ykHkitftVmV *V & (1-90 g, 87.2 mmol) £ 
flna.fc. M-a-^5r60 o CT'2^ra^#^ 0°CfCMJU 2NJfigft*»»i (50 ml) 

©JBWftfc^fc. £4xS:, ^U#>!fVW5g£ffiv^#^A^D^N^7^-tc 
#U «X^;i/-^^-9-> (2:1-1:0) iMlt'^ffil, SIBft-^ 
4.17 g(2,6-^^^;i/^S#^^^;i/*^©jiWlR^19%)S:, M&<DWtfim9t£L 

NMR h;b (400 MHz, CDCI3) 8 ppm : 2.45 (3H, s) , 4.76 (2H, s) , 4.79 

(2H, s), 7.17-7.22 (3H, m) 

I R7^^ Ml/ v max CHClg cm -1 : 3605, 1469, 1380, 1002 

(2) 2 - [ (tert-^;i/^*^-;i/S/y ;i/) ^i/^fM-6-^w>i? 
;i/T;vn-;i/ 

( 1 ) T#7c 3 -^^;i/- 1 , 2 # 7 ~JV (4.16 g, 27.3 mmo 

1) ©rh^fc KH75> (50 ml) M§:0°CMI, ^ *V-;i/ (1.86 g 
, 27. 3 mmol) tert- zf^Jl V U D ^ ^ T^I/ 5/ 9 > (4.12 g, 27.3 mmol) & 

»BfcX^;i/-/\3f-9-> (1:4) I^lt^fflb, «IBfl:^4.93 g (JR^68 

NMR h;i/ (400 MHz, CDClg) S ppm : 0.13 (6H, s) , 0.92 (9H, s) , 2.46 

(3H, s), 3.04 (1H, t, J=6 Hz), 4.72 (2H, d, J=6 Hz), 4.80 (2H, s) , 7.11 
(1H, dd, J=6, 2 Hz), 7.15-7.19 (2H, m) 

I R*^# h;i/i/max CHClg cm -1 : 3459, 1732, 1599, 1471, 1257, 1061, 103 
8, 1005, 840 

(3) i?TV )l= 2 - [ (tert-'fmi? VJ\/) is* *M - 6 - * 

(2) T#fe2-[ (tert-^;i^*^;i/2/y ;i/) -t^-i/^^-M - 6 
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)]/s<y *J)17)IU-)V (4.92 g, 18.5 mmol) , "rb^V-Jl (3.23 g, 46.2 mm 
ol) , tf* (7 V is) (2M V ZfU tf;i/T^ J) ^70 (Tetrahedro 

n Lett., 30#, 4219K (1989^) lCf2« ; 5.43 g, 22.2 mmol) , fctftert-?' 

f^KnW^fF (2 ml) &, illi- (10) i:H#«s*iST*iEJiSS 

(1:4-2:3) «U *ffi^«6.03 g (J&SP74X) M£ 

NMR 7,s\>7 b)\s (400 MHz, CDClg) 8 ppm : 0.09 (6H, s) , 0.93 (9H, s) , 2.44 

(3H, s), 4.45-4.51 (4H, m) , 4.86 (2H, s) , 5.20-5.25 (4H, m) , 5.32 (2H, 
dq, J=17, 1 Hz), 5.89 (2H, ddt, J=17, 10, 6 Hz), 7.13 (1H, d, J=7 Hz), 7 
.25 (1H, t, J=7 Hz), 7.32 (1H, d, J=7 Hz) 

IRX^^h;i/vmax CHClg cm -1 : 1598, 1732, 1471, 1464, 1258, 1005 

(4) &7V)l=2- (tKn^f^f^) -6-^fM>i/ , jl/ = ^77- 

h 

(3) •e#feyr , J^=2-[ (tert-y^;i/^^^;i/i/u;i/) 5T^S/^^;H 

6-^fM>^ = ^X77-h (6.02 g, 14.1 mmol) ©fh7tK077 
> (50 ml) ?g?&lC, ^ h^> r ^^T> ; E-^A=7;i/^U K (lmol/1 ^ h ^ 
tFn77>M;17.6 ml, 17.6 mmol) Sr^HA, «^ & Ifit*3l$r^ L 

rtlfc, 5/ U #401/75 g^MV^^A? B7 h -iCtfL 
, »Kif^-AH> (3:1) M^lt^ffibT, *IBft-^*3.84 g (JR 
^87%) IfifflMlfHUft. 

NMR h;i/ (400 MHz, CDCI3) S ppm : 2.46 (3H, s) , 3.33 (1H, t, J=6 H 

z), 4.36-4.49 (4H, m) , 4.75 (2H, d, J=6 Hz), 5.22 (2H, br d, J=ll Hz), 5 
.30 (2H, dq, J=17, 1 Hz), 5.32 (2H, d, J=10.Hz), 5.86 (2H, ddt, J=17, 11 
, 5 Hz), 7.18 (1H, t, J=4 Hz), 7.26-7.28 (2H, m) 

I Mbvmax CHClg cm -1 : 3607, 1732, 1598, 1466, 1266, 1006 

(5) 2 - [ [tf* (7 V to***/) JftXJftU;!/] yt*ri/*m] -3-*^;b 
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(4) t*#fc^7'J^=2- (tFn^^y^fji/) - 6 -*^-;i/^>^;i/ = * 

(1.22 g, 4.02 mmol) (Z)T"feh> (25 ml) WM £0°C (C#£P U Jon 
esfsyg (&^nAg? (5.34 g) tmmm (4.6 ml) ®^^f$:7KT^*^20 m 
UC&£ J^C^fiLfetxZ) ; 6 ml, $j 16 mmol) £#tl*-£o *g-£r$j£^T?2B£ 
m¥MW&. 2-^nAV-;i/ (1 ml) £^itl/£ D ^?£#>£itMb 

^an*#> (1 : D m^mmx-m^Lx. mzik&m$05.3 m g ok^7i% 

NMR X^^h;i/ (400 MHz, CDClg) 8 ppm : 2.49 (3H, s) , 4.43-4.55 (4H, m) , 
5.22 (2H, dd, J=10, 1 Hz), 5.32 (2H, dq, J=17, 1 Hz), 5.53 (2H, d, J=8 

Hz), 5.88 (2H, ddt, J=17, 10, 6 Hz), 7.34 (1H, t, J=7 Hz), 7.38 (1H, dd, 
J=8, 1 Hz) , 7.72 (1H, d, J=8 Hz) 

I RX^^ WW max CHClg cm -1 : 2960, 1725, 1271, 1012 
(6) (1R, 2R) - 2- [[h^>X-2 - [(IE, 3E) -4 - (4 - 

vr J - 2 -y;i*u -l, 3 -l, 3-^"^^-^ 

y- 7*1 - l- (2, 4 - *?y;i*u yji—jv) - l- [ (1H- 
l, 2, 4 - h ur !/-/!/- i --r;u) :/ntf;v = 2 - [[tfx (7U;v 

(5) xmt=.2- [ [trx (T';;i/^-^i/) -3 

-^f (880 mg, 2.70 mmol) tf)^ (15 ml) ?§?££0 o C 

(c^spu N,N-^^^;u^;i//>sr ^ K(i5^)&tfM;;*-3f-tH; ;u (i.7i g, 

13.5 mmol) £#[J;L£ 0 ZmUXSOftmMW^ 1 ~ (12) ^ m 

[0 4 7 6] 

[ (IE, 3E) -4 - [ h^>X- 5 - [ [ (1 R, 
2R) -2 - (2, 4-i?7JWn7xUV) - 2- tKD^>>-l-^f^- 
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3- (1H-1, 2, 4 - h U TV- to- 1 — f 71/ ) ^ObVl/] ft] -1, 3 

-^df-b->- 2 --r;i/] -l, 3-y^i;x-;i/] - 3 -^^^-n^oy- h 

U;i/ (976.6 mg, 1.80 mmol) , *Hfl:th'J9A (55%*Mfrr r -f $/ H > 

; 94.2 mg, 1.96 mmol) , _tT?#fcJ|B«i© 2 - [ [fcf^ (rUA/**S/) 

Uy^y (10 ml) eft, IMl- (12) Hn^^^R^^mM^ ^> 

;i/100 g$:M^5^J7A^D7hy77^ -fC#U Bf^X^;i/-/\^r-9- > (3 
: 2~4 : 1) i^It'jgffilt, «8Bft-£4t»1.0641 g (M§69%) 

NMR 7.f<V (400 MHz, CDClg) 8 ppm : 1.44 (3H, dd, J=7, 2 Hz), 2.51 ( 
3H, s), 3.04 (1H, tt, J=ll, 5 Hz), 3.45 (1H, t, J=ll Hz), 3.51 (1H, t, J 
=11 Hz), 4.00 (1H, q, J=7 Hz), 4.09 (1H, ddd, J=ll, 5, 2 Hz), 4.19 (1H, 
ddd, J=ll, 5, 2 Hz), 4.42-4.55 (4H, m) , 4.96 (1H, d, J=5 Hz), 5.19 (2H, 
br d, J=10 Hz), 5.30 (2H, br d, J=18 Hz), 5.43-5.56 (4H, m) , 5.83 (1H, d 
d, J=16, 5 Hz), 5.82-5.92 (2H, m) , 6.55 (1H, dd, J=16, 11 Hz), 6.73 (1H, 
d, J=16 Hz), 6.86-6.99 (3H, m) , 7.30-7.35 (2H, m) , 7.39-7.43 (3H, m) , 7 
.48 (1H, td, J=9, 6 Hz), 7.57 (1H, t, J=8 Hz), 7.94 (1H, s) , 8.00 (1H, s 
) 

I RX^^ hil/v max CHClg cm" 1 : 2233, 1727, 1616, 1504, 1419, 1387, 127 
6, 1141, 1211 

(7) WWk.= Z- [ C (1R, 2R) - 2- [ [h^>^-2 - [ (IE 
, 3E) -4- (4-i/7;-2-7Mn7i-;V) -1, 

] -l, 3 -*j**vy- 5 --f/i/] - l- (2, 4-^7;i/tn7i- 
;i0 -l - [ (ih-i, 2, 4-hU7!/-;i/-i-f^ *f;i/] yutf* 

(6) (1R, 2R) - 2- [[h^>X-2 - [ (IE, 3E) -4 

- (4->>7;-2-7Mn7i-W -l, 3-7^i?xr;b] -1, 3 - 
S?#^-9">- 5 ^tf] -1- (2, 4 -J?7;i/tD7xr,;i/) -1- [ 
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(ih-i, 2, 4 - h y rv-;i/- i ->r;i/) bf;i/= 2 - [[if* 

(T'J/i't^^) ;i/];f ^s/*?-;!/] - 3 h (592.2 

mg, 0.70 mmol) HJSM 1 - (13) £ lUtl&^r tfX (h'j7x^l/ 

**:7-f >) ^?nDA°^?A (24.4 mg, 0.035 mmol) RTfTtlMit b V 

(706 mg, 2.43 mmol) £ r £ tC J; U, SgHB^t:^ 

0lIn D ^Mi|i:b«. Cosmos il 75 C 18 -PREP (:h# ^ 

; 30 g) fcMV^^^A? D -7 h if^ 7 4 -fCtf U # ^ -/I/ (4 : 

6- 3 : 7) S^Mffilfe. ^;n£7^£/3>£ll$liU mifel&MV 
T. Sfag^b^-%323.2 mg (M*57%) ZM&(Dmfo£ lift. 

NMR h;b (400 MHz, CDgOD) 8 ppm : 1.41 (3H, dd, J=7, 2 Hz), 2.58 ( 

3H, s), 2.99 (1H, tt, J=ll, 5 Hz), 3.45 (1H, t, J=ll Hz), 3.52 (1H, t, J 
=11 Hz), 4.03 (1H, ddd, J=ll, 5, 2 Hz), 4.08 (1H, q, J=7 Hz), 4.14 (1H, 
ddd, J=ll, 5, 2 Hz), 4.99 (1H, d, J=5 Hz), 5.15 (1H, dd, J=ll, 4 Hz), 5. 
30 (1H, dd, J=ll, 4 Hz), 5.51 (1H, dd, J=15, 4 Hz), 5.69 (1H, d, J=15 Hz 
), 5.83 (1H, dd, J=16, 5 Hz), 6.55 (1H, dd, J=15, 11 Hz), 6.77 (1H, d, J 
=15 Hz), 7.01-7.11 (3H, m) , 7.27 (1H, t, J=8 Hz), 7.41 (1H, d, J=7 Hz), 
7.49-7.54 (3H, m) , 7.64 (1H, td, J=9, 6 Hz), 7.77 (1H, t, J=8 Hz), 7.98 
(1H, s), 8.60 (1H, s) 

I h;bvmax KBr cm" 1 : 2231, 1725, 1615, 1503, 1276, 1141, 1048, 

974 

ftmytm [<*] D 25 +16.3 0 (c-i.oi, MeoH) 
(mmm 2 3 ) 

(1R, 2R) - 2- [ Lb^y^- 2 - [ (IE, 3E) -4 - (4 ->>7 

7- 2-7Mn7iij!/) -1, 3-7^yx-iH -1, 3 - i?#3rVy- 
5--r;i/] - l- (2, 4-^7Ma7ii;i/) -1- [ (ih-i, 
2, 4 - h y 7 v-)v- i ->r ;i/) 7n^i/=5- (n, N-£?:n^;t, 

7^7) -4 -t: Fn^ri/Al/^- N (#I^##4-48) 
[0 4 7 7] 
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[0 4 7 8] 

(i) 4 h*riy<yi?)i= 4 - (7U -5- 

(N, N-^x^;i/7^ 7 ) A'U5-h 

5- (N, N-^^^;i/T ^ y -fh7tFD77>-2-t> (Bu 

11. Soc. Chim. Fr., 401K (1953^) fCfB^ ; 500 mg, 2.94 mmol) £ 1 N*l? 
fb^J'J7A*M (3 ml) IC&JgU 30^K^T-m#bfe o m^fc^ffiffrfei 
L/> (670 mg) ^,fe«fti:UI|fc. ^^tlfc^^^-gP (139 mg 

, 6.11 x 10" 4 mol) ^i;^f^jl/A7 5 K (0.8 ml) lC?§j§?U 4-* h 3f 
MV^^n'J F (100 mg, 6.49 x 10" 4 mol) ^1M7L. 100°C T*30^r^# b 
tco m&m*. O^CML, ?UU¥MTV)V (80 mg, 6.6 x 10~ 4 mol) £4 
- (N, N-^^^;UT^7) (5 mg) *mx.tco n^ntcU&fy}*^ 

-{Ctf U ^X^-;i/-/s^-9-> (3:2) Jl^lT^ffil, ^fB-fb^l25 mg 

(J»52%) £M&?MK#!£:bT#£ 0 
NMR (400 MHz, CDClg) 5 ppm : 0.98 (6H, t, J=7 Hz), 1.80-1.90 ( 

1H, m), 2.05-2.15 (1H, m) , 2.40-2.60 (8H, m) , 3.81 (3H, s) , 4.55-4.65 (2 
H, m), 4.75-4.85 (1H, m) , 5.05 (2H, s) , 5.25 (1H, d-like, J=10 Hz), 5.34 

(1H, d-like, J=18 Hz), 5.92 (1H, ddt, J=18, 10, 6 Hz), 6.88 (2H, d, J=9 
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1 R;*^ Ml/vmax neat cm -1 : 1743, 1614, 1516, 1257 
7X^^^h;i/ m/z (FAB) : 394 (M + +l) 0 

[0 4 7 9] 

(2) (1R, 2R) - 2- [ Ih^yX- 2 - [ (IE, 3E) -4 - (4 

-i/r;-2-7;i/tD7i-;i/) -1, 3-:/#^x— ;v] - 1 , 3-^^-^ 
5 --f -1- (2, 4-i;7M0 7i-;i/) -1- [ (1H 
-1, 2, 4 - h y T!/-;i/- 1 ->f^/) yntf;i/=4- (ry^t* 

>>^;i/^~;i/>r^i/) -5 - (N, N-SJx^y^ 

(1) T*#£4 h3^>^>i?;i/=4 - (7>JWi/*M-M^J/) 

-5-(N, N-ifJimr* J ) h (120 mg, 3.05 x 10" 4 mol) £ 

7-V-;i/ (0.1 ml) (0MiChU7MDM (1.2 ml) fc^MT^DA 

.^M^fc^n #>(0.6 ml){C?^U N, N-^^fjl/^^A?^ K (0. 

02 mi) tmt**w * (ioo m g ) ?:iDx.fcc m&mzmu-eimmnn h t=.%. 

, Ml^x>£;Oa;tMEETMSS:W£U JffiSg©4- (T U tffx;i, * 

3f*/) -5 - (N, N-i/'xf;i/7^;) A 1/ V JV= V n U K£#fc<, 
[0 4 8 0] 

[ (IE, 3E) -4 - [hv>*-5 - [ [ (1R, 
2 R) -2- (2, 4-i?7Mn7i-W - 2 -t KD^ri/- 1 
3- (1H-1, 2, 4 - h U 1 ->f -fUifJV] -1, 3 

-^^-^rif>- 2 ->f >fl/] -1, 3-^^^X-;i/] -3-7;itD^>y-h 
U;i/ (346 mg, 6.38 x 10~ 4 mol) N~i/^f JI//^;i/A7^ K (2 ml) iZ 

mmis. *mit± hUfA (55%*£$tfr7 s -f XA°-->3 > ; 30 mg, 6.9 x 10" 4 mo 

1) zmur-ixiz.. m&®zii%mMWLfc a mbnt=.v /v-mmis® zo°ciz& 

) -5 - (N, N-;^x-^;i/y * /) /iW'J;i/=^n y K&£ftfin*.fc. 
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9:1) msmmx-mmv, mmt&moi m g (jr*s2o%) 

NMR ^^^7 h)V (400 MHz, CDClg) 8 ppm : 0.98 (3H, t, J=7 Hz), 0.99 (3H, t 
, J=7 Hz), 1.35 (3H, br d, J=7 Hz), 1.75-1.90 (1H, m) , 2.00-2.20 (1H, m) 
, 2.40-2.65 (8H, m) , 3.03 (1H, tt, J=ll, 5 Hz), 3.45-3.55 (2H, ■) , 3.85- 
3.95 (1H, m), 4.15-4.25 (2H, m) , 4.60-4.70 (2H, m) , 4.70-4.85 (1H, m) , 4 
.99 (1H, d, J=4 Hz), 5.26 (1H, d-like, J=10 Hz), 5.35 (2H,s), 5.37 (1H, 
d-like, J=18 Hz), 5.85 (1H, dd, J=15, 4 Hz), 5.94 (1H, ddt, J=18, 10, 6 
Hz), 6.58 (1H, dd, J=16, 11 Hz), 6.74 (1H, d, J=16 Hz), 6.80-6.95 (3H, m 
), 7.30-7.45 (3H, m) , 7.57 (1H, t, J=7 Hz), 7.90 (1/2H, s) , 7.906 (1/2H, 
s), 7.91 (1/2H, s), 7.92 (1/2H, s) 

I R>^# h;i/vmax KBr cm -1 : 2232, 1744, 1616, 1504 
m/z (FAB) : 798 (M + +l)„ 
[0 4 8 1] 

(3) (1R, 2R) - 2- [ [S^>X-2 - [ (IE, 3E) -4 - (4 

->>7;-2-7Mn7i-/i/) -1, 3 -zf9 -1, z-VJt* 

■fry- 5 ->r;i/] -1- (2, 4-i>'7;i/tn7x-;i/) -1- C (ih 
-1, 2, 4-bU7!/-;i/-i-^^) ynn°;i/=5- (n, n-v 

x^;i/T^7) -4-tFn^ri/A'l/7-h (^IHSW^^) 

(2) T^fe (1R, 2R) -2- [ [h^>*-2- [ (IE, 3E) -4 

- (4-i/r;-2-7;i/tn7x^;i/) - 1 , 3 -7"# vx.-;i] -1, 3- 
v***yy- 5 ->r;i/] - i- (2, 4 -i?^;i/^-n ^x;r.;i/) - 1 - [ 
(1H-1, 2, 4 - h y 1 ->f ;W ^nt°;v = 4- (ru 

;i/^-^ri/*;i/>jf— -5 - (N, N-^Xf;b75 7^f;i/) 
b (95 mg, 1.2 x 10" 4 mol) £ (h'j7i-^X70) VtUUA^ 

VV2± (1 mg) *V9UU**y (1.5 ml) &C?£j§¥b£ 0 (R^tCTK^b h U ^ 
(52 mg, 1.8 x 10~ 4 mol) Sr5^^^T^o< »;^ST?J0^.fe. £ £ IC 



19 1 



ffiSE# 2003-3042285 



#2001—046890 



ssaT?io^«i#Lfe«, m&miz^vyzMx.^* ffi&vfrmyw^m®* 

-{CtfU (1 : 0-7 : 3) MlT^lBb, £ <b 

tCU-^-r #;i/#IfcHPLC [LC- 9 0 8 ; H^tfXHIg ; A JAIGEL-1 

H (20 mm i.d.X 600 mm) h JAIGEL-2H (20 mm i.d. X 600 mm) £ ift^JiCO^ V^ 
T^ffi;^, ^nn*M] T'^IT, ^13^^78 mg (CT92%) 

MR b)l> (400 MHz, CDCl 3 )8ppm : 1.03 (6H, t, J=7 Hz), 1.35 (3H, b 

r d, J=7 Hz), 1.50-1.80 (2H, m) , 2.25-2.70 (8H, m) , 3.06 (1H, tt, J=12, 
4 Hz), 3.35-3.50 (1H, m) , 3.52 (2H, t, J=12 Hz), 3.55-3.65 (1H, m) , 3.80 
-3.95 (1H, m), 4.10-4.30 (2H, m) , 4.99 (1H, d, J=4 Hz), 5.30-5.40 (2H, m 
), 5.85 (1H, dd, J=16, 4 Hz), 6.58 (1H, dd, J=16, 10 Hz), 6.74 (1H, d, J 
=16 Hz), 6.80-7.00 (3H, m) , 7.30-7.45 (3H, m) , 7.57 (1H, t, J=8 Hz), 7.9 
1-7.96 (2H, m) 

I R^^^ h;i/vmax KBr cm -1 : 3430, 2232, 1742, 1616, 1504 
T^X^i' bJl m/z (FAB) : 714 (M + +l) 0 
[0 4 8 2] 

cmmm 24) 

V S?9A=H Kn>5f>=4 - [ (1R, 2R) - 2- [ [ h^>^- 2 - [ ( 
IE, 3E) -4- (4-i/7;-2-7^tD7i-;i/) -1, 3-7#*?X. 

-l, 3 -v^r^y- 5 --r;b] ?-Jr~\ -1- (2, 4-i;7Wn7 
- i - [ ( i h- i , 2, 4 - h y ry-;v- i - ^ )D 
;}<^>] - i- (n, N-i/n^jiy * y *^;i/) -4 v:/^;i/ = ** 7 

T - h (M^##4-50) 
[0 4 8 3] 
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f o 
L p- 



[0 4 8 4] 

(1) 4 h^WOVA/^* - [ [tf* (T'J^t^ri/) 3ft;*5ftU;i/] # 
-5 - (N, N-2?x*-/b7 3 >/) /tl/7-b 
H^J2 3- (1) ilRHjIK:, 5- (N, N-S?*^;i/7$ 7 
7tFD77>-2-t> (Bull. Soc. Chim. Fr., 401K (1953^) IZUM 
200 mg, 1.17 mmol) & 1 N*^t* 'J f A*M (1.17 ml) tC$j£#U 3 0 

K (1 ml) izmML. 4-* h*M>^^D'J K (200 mg, 1.28 mmol 
) £#D;L> 90°CT*3 07>Km#bfc„ M-^M^: 0°ClC^SPb, ^1*9 (42 
0 mg, 6.0 mmol) £ If* (T'J^**J/) (£M V^n fcT^T ^ ^ ) *x:7>f> 
(Tetrahedron Lett., 30#, 4219H (1989*£) ; 368 mg, 1.5 mmol) &^fiT* 
in*., 3 0«ffbfc„ mbftfcm&mz.T VJITA,Z1-J]s (O.l ml) £#D;L 
fco ^^iZU^^mmmWLtc^ tert-^;i/b: Kn^^^pS/K (ca. 5 
M J+ymWL, 0.4 ml, ca. 2 mmol) & 0 °C T?Jd^., M^T#f &^?ST*30^ISM# 

1:0-9:1) »-&»*-C»ffl U $ & IZ U *>f * ;i/£-IfcHPLC [ L C - 9 0 8 
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'# 

; 0*^HfXHSg; GPC^J7 A JAIGEL-1H (20 mm i.d.X 600 mm) £JAIGEL-2 

H (20 mm i.d.x 600 mm) feiS^fcofcv^fgM ; H&K, ?nn^M] T?»SB 

IT, ^13^^286 mg (jRa|S61%) SMitti: Ltit. 
NMR h;i/ (400 MHz, CDCl 3 )Sppm : 0.98 (6H, t, J=7 Hz), 1.80-1.95 

(1H, m), 2.10-2.25 (1H, m) , 2.40-2.55 (7H, m) , 2.67 (1H, dd, J=13, 6 Hz) 
, 3.81 (3H, s), 4.40-4.60 (5H, m) , 5.00-5.10 (2H, m) , 5.22 (2H, d-like, 
J=10 Hz), 5.34 (2H, d-like, J=18 Hz), 5.92 (2H, ddt, J=18, 10, 6 Hz), 6. 
88 (2H, d, J=9 Hz), 7.29 (2H, d, J=9 Hz) 

1 RX^? h;i/vmax CHgCl cm -1 : 1730, 1613, 1516, 1254 
•VTsTs^Z h;i/ m/z (FAB) : 470 (M + +l)„ 

[0 4 8 5] 

(2) ^7U;i>=4- [ (1 R, 2R) -2 - [ [h5>^"2 - [ (IE, 
3E) -4- (4-i/7;-2-7;i/;fD7i-;v) -1, 3 -Zf$ ^n:— 
-l, 3 -v^r^y- 5 --r;i/] ^^-] -1- (2, 4-^7^a7i-;i/ 
) -1- [ (iH-i, 2, 4 - h u y*J-fr- 1 --r;v) ^n-K^pi/ 

] -1- (N, N-^x^bT ^ 7 *^Jl) -4 -t^rV^f^ = *^77- h 
(1) T*W£4 h^ri/^>^;i/= 4 - [ [tf^ (T'J;W^^) *X*U 
Jt^rZ/] -5 - (N, N-^X^;bT^7) (275 mg, 5.75 x 1 

o -4 moi) (0.2 mi) <Dm&%fchV 7fr*umm (2.7 mi) zm. 

£^£L£ 0 j|SI^^DD^>(2 ml)tcM?U N, N - S?* 

K (0.02 ml) (200 mg) £#&x.fc 0 *B^£^&''eiB#ra 

Jt*ts) )l}*3cis] -5 - (N, N-^lf;b7^;) /1l/U;i/=^ 

□ U K£#fe„ 

[0 4 8 6] 

#^J1 - [ (IE, 3E) -4 - [ h^>X- 5 - [ [ (1R, 

2 R) -2- (2, 4-i>'7;WD7x-;i/) - 2 - 1. K n £/ — 1 —Xf-fl/ — 
3- (1H-1, 2, 4-h'J7!/-;i/-i-^f;i/) yntf;b] -1, 3 
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2 -^f;i/] -l, 3 - 3 h 

U;i/ (624 mg, 1.15 mmol) £N, N — i?^fAtWl/A7 5 K (4 ml) K&ML 
, TKUHb^h U A (55%«tf>fX^->>3> ; 52 mg, 1.2 mmol) 

an*., m&mz ii%fRMLwi,t- a n^iif^/vMm^m^o c ciz^mL. m#b 

-5 - (N, N-i;x^;i/T^y) ;tl/'J;i/=^nU K^M»^.fe. M&m* 

ist3o^iai«jfufe. »^fc*»«x^;i/fcttft7>^-tf a*** 

tc#ffiU ^«S&ffi^JS-fb^hU ^A*»?ftTfi5fe#Lfe. H^T^i/-? 
Mv^feA^A^nv -ic#u »S|xf;v-^^;-ii' (i : o~9 

: 1) ffi-£i8jretgffiU S &lCU-9->f ?;i/^$HPLC [LC-9 0 8 ; B#3Ht 
XH|g ; G P C^7^AJAIGEL-1H (20 mm i.d.X 600 mm) il JAIGEL-2H (20 mm i 
.d.x 600 mm) &i£#Jfc:ofcv>*eteJB ; igflt, 9nn«] T'lUlt, fiRIB 
ft-£*2io mg (&*P21%) &»MI(D@fti:ltft 
NMR (400 MHz, CDClg) 5 ppm : 0.99 (3H, t, J=7 Hz), 1.00 (3H, t 

, J=7 Hz), 1.35 (3H, dd, J=7, 2 Hz), 1.75-1.95 (1H, m) , 2.05-2.15 (1H, m 
), 2.40-2.75 (8H, m) , 2.95-3.10 (1H, m) , 3.45-3.55 (2H, m) , 3.85-3.95 (1 
H, m), 4.10-4.30 (2H, m) , 4.35-4.50 (1H, m) , 4.50-4.65 (4H, m) , 4.99 (1H 
, d, J=4 Hz), 5.26 (2H, d-like, J=10 Hz), 5.25-5.45 (4H,m), 5.85 (1H, dd 
, J=15, 4 Hz), 5.95 (2H, ddt, J=18, 10, 6 Hz), 6.58 (1H, dd, J=15, 11 Hz 
), 6.74 (1H, d, J=16 Hz), 6.80-6.95 (3H, m) , 7.30-7.50 (3H, m) , 7.57 (1H 
, t, J=7 Hz), 7.90-7.92 (2H, m) 

I RX^V h;i/vmax CH 3 C1 cm -1 : 2233, 1742, 1616, 1504 
7XX^^h;i/ m/z (FAB) : 874 (M + +l) 0 
[0 4 8 7] 

(3) V*;9A=KKD^ = 4- [ (1 R, 2R) - 2- [ [h^>X~2 
- [ (IE, 3E) -4- (4-i/7;-2-7Mn7i-^) -1, 3 -~f 
#^xx;i/] -1, 3 -i?**-y-y- 5 ->f ;i/] - l- (2, A-py)i 

tn7x^V) -1- [ (1H-1, 2, 4-hVTV-)V- 
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] ^nsK^S/] - l- (n, N-s?x^;i/7S J *^;i/) - 4 

(2) T'#t^7'JJl/=4 - [ (1R, 2R) - 2- [ [ 2 - [ ( 

IE, 3E) -4- (4-i/7;-2-7MD7x3) -1, 3-^#^X 
-1, 3 5 ->f/l/] -1- (2, 4-i?7;W0 7 

-l - [ (ih-i, 2, 4-h'J7^-;i/-i->f^) 7°n 

jK^rS/] -1- (N, N-i?X^;i/T ^ y -4-**V^»*X7 
T-h (175 mg, 2.00 x 10~ 4 mol) £ if* ( h U 7 x— fyifrT. 7 -f >) V 9 H 

□ ;t7^7i^ (2 m g ) s*;^nn^*> (2 ml) icausufc. »-£W«c*ffrft b 

ij7*f^X (145 mg, 5.0 x 10" 4 mol) &15#*M*T8> o < 'J = 

§2»ifc„ i^^ftfti:^^;-^ (2 mi) fc?t^b> mmmm^m 

th'J9A**« (0.5 ml) £#0/t, i^»?Kfcl5l$ra£ifi - eit8 i Lfc. *£J-fC 

Lfc. m&TmmZ&lzls. fc&tlfc«S4& : &Cosmosil 75 c 18 -prep (^-^^-r 
7^?$g;'l0 g) &JBv*fc$£:fB3&9A? o? h -lc#U tK-*#^- 

;i/ (1 : 1-3 : 7) I^lT^SLfco # & tife 7 9 9 V 3 > U 
^jilt, «IHS»fl:-^i&80.2 mg (j|X^46%) LTf fe. 

NMR (400 MHz, CDClg) S ppm : 0.95-1.20 (9H, m) , 1.50-1.70 (2H, 

m), 2.05-2.30 (1H, m) , 2.35-2.50 (1H, m) , 2.50-3.45 (9H, m) , 3.45-3.60 
(1H, m), 3.80-4.05 (2H, m) , 4.15-4.40 (1H, m) , 4.95-5.50 (4H, m) , 6.05-6 
.20 (1H, m), 6.20-6.35 (1H, m) , 6.50-6,90 (3H, m) , 7.05-7.50 (4H, m) , 7. 
85-7.95 (1H, m), 8.00-8.15 (1, m) 

I R^K^r f>;i,vmax KBr cm" 1 : 3411, 2232, 1741, 1616, 1504 
777^!?h;i/ m/z (FAB) : 816 (M + +l) a 
[0 4 8 8] 

(mmm 2 5 ) 

V\?VV2* = [8 - [ [ (1R, 2R) - 2- [[h^>*-2 - C (IE, 
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3E) -4- (4-^7;-2-7^D7x-^) -1, 3-7*^^'X-;i/] 

-l, 3 -y**vy- 5 -4 - l- (2, 4 -s^^;i/^-n ^x^;i/ 
) - l- [ (ih-i, 2, 4 - h u yv-ji- i --f;i/) ^n/K^i/ 

[0 4 8 9] 

[ft 1 0 0 ] 



[0 4 9 0] 

(1) VTV )i>=[8-[ (tert-y^;i/t?^^;i/S/U;i/) -**v**M - 1 - 

[0 4 9 1 ] 

[fb 1 0 1 ] 



[0 4 9 2] 

[8 - [ (tert- y^;w;;*^;i^>y - 1 -i-y^-M * * j 

(Aust. J. Chem., 49#, 793K (1996^) iCfH« ; 4.04 g, 13.4 mmol) , 
-r h (2.34 g, 33.4 mmol) , t^;* (T U fyX^i/) (VJV7°U\±)\s 

7> ;) TftX?^:/ (Tetrahedron Lett., 30#, 4219K (1989^) (CfH« ; 3.9 
3 g, 16.0 mmol) , RXftert-y"^;]/}^. FwOl^^rZ/ F (2 ml) Sr^gJfeM 1 - 
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31*15:, U #>!f;i/120 g£M V^ZcS/ U 33 fib j] I? 2*2 D?h^77>f- 
{CtfU ^x^;i/-/\^r-b->M^^ (1:5-1:2) T^ffiU 

NMR Ml/ (400 MHz, CDClg) S ppm : 0.03 (6H, s) , 0.87 (9H, s) , 4.3 

7-4.45 (4H, m), 5.16 (2H, br d, J=10 Hz), 5.24 (2H, dq, J=18, 1 Hz), 5.2 
5 (2H, s), 5.80 (2H, d, J=10 Hz), 5.77-5.86 (2H, m) , 7.44-7.48 (2H, m) , 
7.61 (1H, dd, J=7, 1 Hz), 7.69 (1H, dd, J=7, 1 Hz), 7.84 (1H, dd, J=8, 1 
Hz), 7.89 (1H, dd, J=7, 1 Hz) 

I RX^9 hJlvmzx CHCI3 cm" 1 : 1732, 1471, 1464, 1259, 1027, 999 

(2) s?7U^= C8- (t Fu^ci/t^K) - 1 —t-y&frl *?-j\s = fcxy 

T- h 

[0 4 9 3] 
Ut 1 0 2 ] 



[0 4 9 4] 

(1) t'#fey7'J^=[8-[ (tert->^;i/^*^;w>y ;u) /I/ 

]-^-7^l/>-l-^f;H j*^;i/ = ^X:7y- h (5.01 g, 10.8 mmol) (D^r 
tKD77> (50 ml) $g?£lC, f^77f;i/7>?-7i = 7M'JF ( 1 mol 
/l -r h^t Fn77>M ; 13.5 ml, 13.5 mmol) ^flUx., ig-n^ 1 

-f-iCtfU ^X^;i/-/\dpif> (3:1-4:1) I^lt^ffibT, * 
IHffc-a-%2.22 g (JR^59%) 

NMR X^^hJl/ (400 MHz, CDCI3) 8 ppm : 4.41-4.46 (4H, m) , 5.18 (2H, br 
d, J=10 Hz), 5.19 (2H, s) , 5.26 (2H, br d, J=17 Hz), 5.82 (2H, d, J=9 Hz 
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), 5.84 (2H, ddt, J=17, 10, 6 Hz), 7.47 (1H, t, J=7 Hz), 7.49 (1H, t, J= 
7 Hz), 7.61 (1H, dd, J=7, 1 Hz), 7.71 (1H, dd, J=7, 1 Hz), 7.88 (1H, d, 
J=7 Hz) , 7.92 (1H, d, J=7 Hz) 

I RX^i? h;i/vmax CHClg cm -1 : 3603, 1732, 1270, 1028, 990 
(3) (1R, 2R) - 2- [ [h9>*-2- [ (IE, 3E) -4 - (4- 
i/7;-2-7iWD7i-;i/) -1, 3 -1, 3-^=^-9- 

>-5--f;i/] -l - (2, 4-i?7;wn7i-ji/) -1- [ (ih- 
l, 2, 4 — k y t y— ;i/ — i — -f )v) ^ntf;i/= 8 - [[tr* (yy;v 

^^*u;i/] t^p ^^f 1 - t7 t>7- h 

[0 4 9 5] 
[ftl0 3] 



[0 4 9 6] 

(2) T*#fc^7'J;b= (8-tKn^f^/-l-t7fM *^;i/ = jft 
X77-h (1.1491 g, 3.30 mmol) CD7-feh> (20 ml) mWUCJones^m (M 
7k?U2±m (5.34 g) Hmfi&m (4.6 ml) O>iB-£&S:>!K"e£*#20 mUC&£J: 
e>C#f*L£&tf) ; 5 ml, c.a. 13.2 mmol) &fln*.fc. m&yS&^MVQOftmM 

W®.. o°c\zn$$h2--?u nj (0.5 mi) fcin^fSfc^iLLfc,, ^mm* 

^-^nn^> (1 : 10-3 : 10) M^lt^ffitT, ffl§gtf>8 - 

itbTUfc. m&^nn**:/ (10 mi) jca&jBU *fb***u^/ (1 g 

, 7.88 mmol) AtfN.N-^f^Mr^ K (15 # 1) £j&0*.fc. til^J&^ 
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m&>8 - C [tfx (7'JWJ/) *x*y;iO -i-t7h>f 

;i/=^D U K£#fc. ###J1T'I^4 - [(IE, 3 E) -4 - 
- 5 - [ [ (1 R, 2 R) - 2 - (2, 4 -^7;wn7x^;i/) -2-tKn 
3f>>- 1 3 - (ih-1, 2, 4 - h u r i ->f;i/) 7nt^ 

-l, z-vx^v-y-z-j -l, 3-7^i;i-^] -3- 

7MD^>!/lh'J^ (542.7 mg, 1.0 mmol) , **fbth'J9A (55%«g?fi 
5** */1-t>3> ; 43 mg, 1.0 mmol) , ±T?#fcffi»© 8 - C [fc?;* ( 

TU^S/) j^^tJnU;!/] a***/**-/!/] -i-t7h^ji/ = 7D'J Ft -r 
h7bF0777 (5 ml) eft, mffiMi- (12) £ H*&;£ffiT?fijS3it*lJS 

U*y;i/50 g^fflVN^^^A^ h^57>f -fctfu »Sftx^-;i/-/\^r^> 
(1 : 1-5 : 1) IM«t^ffiLT, «RIBfb^459.2 mg (JR*S52%) S:» 
ffe7=E^777xtH»i Uffe. 

NMR 7^ ^7 (400 MHz, CDClg) 8 ppm : 1.47 (3H, dd, J=7, 2 Hz), 3.18 ( 

1H, tt, J=ll, 5 Hz), 3.46 (1H, t, J=ll Hz), 3.55 (1H, t, J=ll Hz), 4.20 
(1H, ddd, J=ll, 5, 2 Hz), 4.22-4.42 (6H, m) , 4.94 (1H, d, J=4 Hz), 5.13 
(2H, br d, J=ll Hz), 5.20 (2H, br d, J=18 Hz), 5.34 (1H, dd, J=14, 10 Hz 
), 5.43-5.56 (3H, m) , 5.70-5.82 (3H, m) , 6.50 (1H, dd, J=15, 11 Hz), 6.7 

0 (1H, d, J=15 Hz), 6.90 (1H, dd, J=15, 11 Hz), 6.90-6.95 (1H, m) , 7.14 
(1H, td, J=8, 3 Hz), 7.33 (1H, dd, J=10, 1 Hz), 7.38-7.44 (3H, m) , 7.56 
(1H, t, J=8 Hz), 7.58 (1H, t, J=8 Hz), 7.79 (1H, s) , 7.83-7.89 (3H, m) , 
8.01 (1H, s), 8.05 (1H, dd, J=6, 3 Hz) 

1 R7x^7 N;Vvmax KBr cm -1 : 3431, 2230, 1718, 1615, 1503, 1274, 1143, 
1039, 1011 

(4) VVVVb.= [8 - [ [ ( 1 R, 2 R) - 2 - [ [ - 2 - [ (1 

E, 3E) -4- (4-J/7;-2-7^tn7x-;i/) -1, 3 - i/I- 

;H -l, 3 -*jjr4r*)ry- 5 ->f -1- (2, 4-s?7;i/tn7i 
-Ji) -1- [ (ih-1, 2, 4-h'J7^/-;i/-i-^f;v) *m] 7ojK 
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(3) T-#£ (1R, 2R) -2- [ Ih^y*- 2- [ (IE, 3E) -4 
- (4-i/7;-2-7JWn7i-jl/) -1, 3 -l, 3- 

y**rVry- 5 --f - i- (2, 4-^Mn7i-;b) - i- C 
(ih-i, 2, 4 - h UT^-;i/- i --f;tO ynn°;i/= 8- [[tfx 

(ru;i/7j-^>» /Jn^^u;i/]^-^s/^^;i/] - i — hr- h (450.3 m g , 0. 

51 mmol) £, 1 - (13) ^|rI#^7?^T', tf* (b'j7x-^7 

>f >) VVUUA'yVyl* (17.9 mg, 0.026 mmol) JkTlikmit h U 7*?-)\s7sX 
(443 mg, 1.52 mmol) fcMffiS-fcflt.Jg'tS 3 IC £ »J , ggBBftft^^fflfS 
fiSMftilttffe. 3;ft-£Cosmosil 75 C lg -PREP (-^^-f^* ; 30 g 
) £fflv^j£*g#5>A*nvh^7>f -tctfu 2k-*#y-;i/ (4 : 6-3 

3BB»^#H7.7 mg (JR^827%) &ife©i#:i:bT#fe. 
[0 4 9 7] 

MR X^^hjl/ (400 MHz, CD3OD) 8 ppm : 1.48 (3H, dd, J=7, 2 Hz), 3.15 
(1H, tt, J=ll, 5 Hz), 3.49 (1H, t, J=ll Hz), 3.58 (1H, t, J=ll Hz), 4.1 
7 (1H, ddd, J=ll, 5, 2 Hz), 4.24 (1H, ddd, J=ll, 5, 2 Hz), 4.34 (1H, q, 
J=7 Hz), 5.00 (1H, d, J=4 Hz), 5.21 (1H, dd, J=15, 8 Hz), 5.26 (1H, dd, 
J=15, 8 Hz), 5.59 (1H, dd, J=15, 3 Hz), 5.69 (1H, d, J=15 Hz), 5.82 (1H, 
dd, J=16, 4 Hz), 6.54 (1H, dd, J=16, 11 Hz), 6.77 (1H, d, J=16 Hz), 7.0 
2 (1H, ddd, J=13, 9, 3 Hz), 7.07 (1H, dd, J=16, 11 Hz), 7.30 (1H, td, J= 
8, 3 Hz), 7.42 (1H, t, J=8 Hz), 7.49-7.54 (2H, m) , 7.58 (1H, t, J=8 Hz), 
7.70 (1H, d, J=7 Hz), 7.77 (1H, t, J=7 Hz), 7.84 (1H, d, J=8 Hz), 7.96 
(1H, td, J=9, 6 Hz), 8.05 (1H, s) , 8.09 (1H, dd, J=8, 1 Hz), 8.19 (1H, d 
, J=7 Hz) , 8.39 (1H, s) 
itm%m [a] D 25 +63.0° (c=0.61, MeOH) □ 
[0 4 9 8] 
(##« 1 ) 

4 - [ (IE, 3E) -4 - Ih^y*- 5 - [[ (1R, 2 R) - 2- (2 
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, 4-i?7;i/*D7i-^) -2-th*n^i/-i-^f;i/-3- (1H-1, 

2, 4 - h yyv-;i/- i ->r;w ynn°;i/] ^^-] -i, 3 2 
--f;i/] -1, 3 -7* S/:n-;i/] -3-7Mn^>y-h'J;i/ 

[0 4 9 9 ] 
[ft 1 0 4 ] 



[0 5 0 0] 

( 1 ) ^*x^;i/=4 - */7 J - 2 -7^tn^>i/>*^*t- h 

4- (^n^^lO - 3 -7;b^-n^> x y— h U;i/ (1.5 g, 7.0 mmol) [J 
. Med. Chem. , 40#, 2064K (1997^) tl'J >t h U Xf ;i/ (1.4 g, 8 

.4 mmoi) <Dm&<®izi50°cT*2mmMmLr~ o m&mzn&Twmh, z^icm 
#11.97 g (itx^*^j) zmtkm a$wm*mft) nvmt=. B m^tit^m^m 

NMR 7.^9 h;i/ (270 MHz, CDClg) 5 ppm : 1.27 (6H, t, J=7.1 Hz), 3.24 (2H, 
d, J=22.3 Hz), 4.00-4.05 (4H, m) , 7.37 (1H, d, J=9.2 Hz), 7.43 (1H, d, 

J=7.9 Hz), 7.51 (1H, td, J=9.2, 2.6 Hz) 
I R^^s^7 h;i/vmax CHClg cm" 1 : 2237, 1262, 1054, 1029 

7^^^^b;i/ m/z (EI) :271(M + ), 139, 109(100%), 93 D 

(2) 3-7;i/^n-4- [ (IE, 3E) -5-*3fV-l, 3-^>^^X 
—/I/] /<>ynhU;i/ 

(1) T*#fei/n:^;L/= 4 -vy J - 2 -^;i/^-n^>i/;L'*XytJ^- h (20 

9 mg, 0.77mmol) (D^'B^ h 9 tl K n 7 9 > (4 ml) M?:-78t tC^iPlIff 
LTV^tJf\, ^b'Jf 1 ?^ (^^-y-^^M, 1.53 N, 0.5 ml, 0.77 mmol) 
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fth^^y^^f^/Tt^-^ (100 mg, 0.77 mmol) ©«fi|f h5t KH7 
=yy (2 ml) »5:?gTbfe 0 M£#r£-78°CfCT2 ^(C2^ramf#b^^> K 

^>rr>r^-r-fe^>ms:*«jc#^ «-&«&3&jci5#ra8t#Lfc. o.i Nit 

$ (3.9mL, 0.39mmol) &fl0;L, *?WT?30a\ SMt'l^Kl#bfc 

U «IBft^*127 mg (jRsJS 82 %) £$>Jf&<£>^H LTf#£ 0 
j»/SU74-177T3 

NMR h;i/ (270 MHz, CDCl 3 )8ppm : 6.36 (1H, dd, J=15, 8 Hz), 7.14 

(1H, d-like, J=3 Hz), 7.16 (1H, d, J=8 Hz), 7.28 (1H, ddd, J=15, 8, 3 Hz 
), 7.40 (1H, dd, J=10, 1 Hz), 7.47 (1H, dd, J=8, 1 Hz), 7.67 (1H, t, J=8 
Hz) , 9.68 (1H, d, J=8 Hz) 

I R^^^ h;Vvmax (KBr) cm -1 : 2230, 1681, 1672, 1621, 1421, 1159, 1124 

Ml/ m/z (EI) : 201(M + ), 172(100%), 158, 145 
jxMftffi : C 12 H 8 FN0£ LT 

: C, 71.64; H, 4.01; N, 6.96 
frtitU : C, 71.84; H, 4.27; N, 6.83 c 

(3) 4 - [ (IE, 3E) -4 - [h^>X-5 - [ [ (1R, 2R) -2- 
(2, 4-^7MD7i-^) -2-kFB*J/-l-^ffl/-3 - (1H- 

i, 2, 4 - h u yy-;i/- i --f;i/) zfnxji] -1, 3-s;***> 
-2->r;i/] -l, 3-^^^x— ;v] -3-7;vto^> s ;-h'J;i/ («IBB 

(2) T?#fe3-7;i/*n-4- [ (IE, 3E) - 5 V - 1 , 3-^ 
>**;x=./l/] ^>»;-h'J^ (4.63 g, 23.0 mmol) , (2R, 3 R) - 2- 
(2, 4-J?7Mn7i-^) - 3- [ [1- (tKndrt/^f;i/) -2-H 
KD^ri/xf;b] ^^-] -1- (1H-1, 2, 4-hU7!/-^-l-^;i/) 
- 2 J -)l (&m¥8 - 3 3 3 3 5 0 IC|H« ; 8.73 g , 24.3 mmol) , p 

-h;i/X>^;i/tN>i' l7k%\m (5.07g, 26.7 mmol) , Mifh7th* 
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ay^y (200 mi) om&m*. ffit30^^iJcStfc„ MHr^£n-#y-x 

»h7tFD75> (150 ml) 5:*^T^^L, ±IE£ 1*1*11 (C?i3S> 

fc 0 IH^©^$:$^(C2[SI^^igLfe^ ^JClg^b^t: FD75> (15 

omi) zM%.TmfrL. mmfcm*m+hv y&TkmmzmwLT^&tp^&ii 

g)$:ffl^fc^7A7nv h^5>>^ -{C#LMx^;i/-V\^-^> (2 : 1) 
Inllt^ffi LT, ^faS^b^#/9.35g (K5J^74%) £^jt&©&^M©® 

NMR 7^^h;V (400MHz, CDClg) 8 ppm : 1.19 (3H, d, J=7 Hz), 3.33 (1H, q, 
J=7 Hz), 3.40 (1H, tt, J=ll, 5 Hz), 3.62 (1H, t, J=ll Hz), 3.64 (1H, t, 
J=ll Hz), 4.30 (1H, ddd, J-ll, 5, 2 Hz), 4.43 (1H, ddd, J=ll, 5, 2 Hz), 
4.83 (1H, d, J=14 Hz), 5.01 (1H, s) , 5.03 (1H, d, J=14 Hz), 5.07 (1H, d 

, J=4 Hz), 5.90 (1H, dd, J=15, 4 Hz), 6.62 (1H, dd, J=15, 11 Hz), 6.7-6. 

8 (2H, m), 6.73 (1H, d, J=16 Hz), 6.95 (1H, dd, J=16, 11 Hz), 7.3-7.4 (1 

H, m), 7.34 (1H, d, J=9 Hz), 7.40 (1H, d, J=8 Hz), 7.58 (1H, t, J=8 Hz), 
7.79 (2H, s) 

IRX^^h;i/vmax (KBr) cm" 1 : 2232, 1616, 1499, 1418, 1140 
7^^^^b;i/ m/z (FAB) : 543(M + +1) 
S£M%m Ca] D 25 -76.6° (c=1.00 , CHCI3)., 
[0 5 0 1] 

mmm 1 ) 

Ikib&mtfi 10mg/ml £A±®M-t ZZtZBUlZj: VmMLtc, 
[0 5 0 2] 

bl hJJF^D V-A (GENTEST Corporation^ ; 0.5 mg protein/ml) iZ&mt 
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[0 5 0 3] 
[it 1 0 5 ] 



HO 9 H 3 r"°V* 





CN 



F (IV ) 

[0 5 0 4] 

Hl£*l 4 {C^-To 
[0 5 0 5] 
[*1 4] 



120 




■ fb**(iv) 



180 



240 



[0 5 0 6] 



5 0>it&m (W^#-^5-16<Z)Zl^ h 
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[0 5 0 7] 

mmm 1 ) 

mMMKDfc&ms 0 0mg$r^M^*2 5 m UC^biiM7-f ;H 

[0 5 0 8] 
[|§B^CD^] 

(#fc mxM) £lx miz&ttmtLx) mmx&z* 
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mm] 
mm] 

mm («jc, tin) ^uTffitifc^i&ffi^^m^^tt&^-r^hur 
o 

X-O-C-L— O-R (I) 

Ltt, -(»«*«ic 6 -c 10 r U -;i/)CH 2 -*^$:^i- 0 
Rtt, -P(0)(0H) 2 3E^S:^-r. ] 
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